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Ee trew.OP TRANSMITTAL. 


U. S. DEPARTMENT OF AGRICULTURE, 
FoREST SERVICE, 
Washington, D. C., February 11, 1910. 
Str: I have the honor to transmit herewith the manuscript of a 
revised and enlarged edition of Bulletin 36 of the Forest Service, 


| 


“The Woodsman’s Handbook,”’ and to recommend its publication 


to take the place of the proposed second part of this bulletin, so as 
to include both parts in one publication. The sixteen text figures 
are necessary for its proper illustration. 
Very respecttully, 
HENRY SOLON GRAVES, 


Forester. 
Hon. JAMES WILSON, 


Secretary of Agriculture. 
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THE WOODSMAN’S HANDBOOK. 


INTRODUCTION. 


The purpose of the Woodsman’s Handbook is to give a collection 
of tables and rules of practical use to lumbermen, foresters, and 
others interested in the measurement of wood and timber. The 
Handbook is not intended as a treatise on forest mensuration, and 
only such information is included as is deemed of immediate 
practical value to American woodsmen. More complete dis- 
cussions of the principles of forest measurements can be found in 
technical treatises. 

The first edition of the Handbook4@ discussed all of the log rules 
in use in this country and in Canada, or as many of them as were 
available. Its purpose was to bring the discrepancy in log rules 
before the public and to urge uniformity in the methods of meas- 
uring logs. In the present edition, which takes the place of the 
proposed Part II, only those log rules are described which have 
value or usage enough to justify special attention. The other 
rules are mentioned merely for comparison. Only three are given 
in full: The Scribner Decimal Rule, which has been adopted for 
timber sales on the National Forests; the Doyle Rule, and the 
Inscribed Square Rule. 

Certain changes have been made in the text of Part I, and some 
tables, which were desirable at the time of the first issue, have 
been omitted, because they are now of little or no value. Most 
of the volume tables are new and are the result of investigations 
made since Part I was published. 

The first edition announced that the second volume would 
include a description of how to measure growth, together with 
srowth and yield tables of American trees. A summary of growth 
investigations has been included in this volume under the chapter 


on tree growth.? 


a Forest Service Bulletin 36, Part I. 
b These growth investigations are givenin greater detail in Senate Document 
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UNITS OF LOG MEASURE. 


In the United States and Canada logs are most commonly meas- 
ured in board feet. In small transactions standing timber is often 
sold by the lot or for a specified amount per acre. Standing trees 
which are to be used for lumber are occasionally sold by the piece. 
Hoop poles and other small wood are sold by the hundred or 
thousand. Ties and poles are sold by the piece; piles and mine 
props by the piece or by linear feet, the price varying in piece 
sales according to specifications as to diameter, length, and grade. 

Firewood and wood cut into short bolts, as for small pulp wood, 
excelsior wood, spool wood, novelty wood, and heading, is ordinarily 
measured in cords. | 
- In certain sections of the East it has been the custom to use a 
standard log as a unit of measure. In the Adirondacks a common 
unit of measure is the 19-inch standard or, as it is often called, 
the ‘‘market.’’ In this case the standard log is 19 inches in diame- 
ter at the small end inside the bark and 13 feet long. In New 
Hampshire the Blodgett standard is in common use. This unit 
is a cylinder 16 inches in diameter and 1 foot long. There were 
formerly other standards in use, such as the 24-inch standard once 
used in New England, and the 22-inch standard in use in certain 
parts of Canada and northern New York. The standard measure 
is decreasing in use and will undoubtedly soon become obsolete. 

The cubic foot is the best unit for measuring the volume of logs. 
It has gained a foothold in this country and will unquestionably 
be the unit of the future. Even now, red-cedar pencil wood, 
wagon stock, and other valuable hardwood material is occasionally 
sold by the cubic foot in certain sections of the East. The unit is 
used by a few companies in Maine for measuring pulp wood. A 
special commission on the measurement of logs has recently rec- 
ommended to the legislature of Maine that the cubic foot be 
adopted as a statute unit of measurement. 

The cubic foot has for a long time been used for the measurement 
of square timber. Round logs are often measured in terms of cubic 
feet, but the plan is to determine the contents of the square which 
can be cut from the log, rather than the full contents, including 
slabs. The cubic foot is in common use in the measurement of 
precious woods which are imported from the tropics. 


ae 
; 
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In. continental Europe and the Philippine Islands the cubic 
meter has been established as the standard unit for measuring logs 
and timber. 


BOARD MEASURE. 


Board measure is designed primarily for the measurement of ‘ 
sawed lumber. The unit is the board foot. which is a board 1 
inch thick and 1 foot square, so that with inch boards the content 
in board measure is the same as the number of square feet of sur- 
face; with lumber of other thicknesses the content is expressed 
in terms of inch boards. 

In recent years board measure has been used as a unit of volume 
for logs. When so applied the measure does not show the entire 
content of the log, but the quantity of lumber which, it is estimated, 
may be manufactured from it. The number of board feet in any 
given log is determined from a table that shows the estimated 
number which can be taken out from logs of different diameters 
and lengths. Such a table is called a log scale or log rule, and is 
compiled by reducing the dimensions of perfect logs of different 
sizes, to allow for waste in manufacture, and then ne 
the number of inch boards which remain. 

The amount of lumber which can be cut from logs of a given 
size is not uniform, because the factors which determine the © 
amount of waste vary under different circumstances, such as the 
thickness of the saw, the thickness of the boards, the width of 
the smallest board which may be utilized, the skill of the sawyer, 
the efficiency of the machinery, the defects in the log, the amount 
of taper, and the shrinkage. This lack of uniformity has led to 
wide differences of opinion as to how log rules should be con- 
structed. There have been many attempts to devise a log rule 
which can be used as a standard, but none of them will meet all 
conditions. The rules in existence have been so unsatisfactory that 
constant attempts have been made to improve upon them. Asa 
result there are now actually in use in the United States 40 or 50 
different log rules, whose results differ in some cases as much as 
120 per cent for 20-inch to 30-inch logs and 600 per cent for 
6-inch logs. Some of these are constructed from mathematical 


aSee Constantine and Cumberland River log rules in comparison table, 
pp. 16-19. 
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formule; some by preparing diagrams that represent the top of 
a log and then determining the amount of waste in sawdust and 
slabs; some are based on actual averages of logs cut at the mill; 
while still others are the result of making corrections in an existing 
rule to meet special local conditions. 

The large number of log rules, the differences in their values, 
and the variation in the methods of their application have led 
to much confusion and inconvenience. Efforts to reach an agree- 
ment among lumbermen on a single standard log rule have failed 
so far. A number of States have given official sanction to specific 
rules, but this has only added to the confusion, because the States 
have not chosen the same rule, so there are six different state log 
rules, and, in addition, three different official log rules in Canada. 
It is probable that a standard method of measuring logs will not 
be worked out satisfactorily until a single unit of volume, like 
the cubic foot, is adopted for the measurement of logs. 


THE VARIOUS LOG RULES. 


The most important log rules in common use are the Scribner 
Rule, the Doyle Rule, the Maine Rule, and the Spaulding Rule. 
These are rated important because of their wide use; though the 
best rules, from a theoretical standpoint, are the Champlain Rule 
and the International Rule; in practice, however, these are not 
used to any extent. 

The tables which follow show a comparison of the different rules 
for 16-foot logs of representative diameters. 


rte 


- pany, New York. 


16 THE WOODSMAN’S HANDBOOK. | 


TaBLE 1.—Comparison of Log Rules for Board Measure. 


SIXTEEN-FOoT LoGs. 


3 
DIAMETER IN INCHES. 
| | 
NAME OF RULE. 6x8 | 10 | 12 14 | 16 | 18 
| BOARD FEET 

et CREDO Gs oo cat 18 32 54 79 | 114) 159°) 2I3 

2) |v LD GV Cet eo Se eels = 16 36 64; 100; 144); 196 

op woyie and Seribner. ....------- = 16 36 64} 100] 144] 196 

4) Holland or Mame. -.........-.- 20 44 68 | 105) 142). i922 

5 | Humphrey or Vermont......-- 24 43 66 96} 130] 170| 217 

Pe eIABIAOE Oe ee le oe cao 23 4l 69 | 100} 1387} 182) 238} 

aC si perianG HIver... 22.2222 12. 2 eee 47 68 95; 121 | '5a0 

NBER aiBisoer, pe sae eG Se Oo yas eee ee 32 51- 80 | 217) 160°) -2ia 

PERUSE UN LORIMIG sees a oe ou Le eee 50 77 | 114} 161] 216} 7 
MP RAMO@ne 3.5 cite eae eee 64 98} 142}; 197 5a 
BRB ercbetekor see. 0 P02? ete pe ook 34 56 84} Hi7} 156} 200 
fa Devle and. Baxter. =... 22-0224. eee 36 64/ 100; 144); 196] 
13 | Square of three-fourths......... 27 48 75 |. 108 | 147 | 192) 243% 
fa oiare OF LWO-LHITS - . o2. 2o2022)es etl 58 85}; 114] 150; 192 
Eee PP EROEREM Orel Gas ok Ceo he ee 25 49 41> 100) tae ae 
GE PSC MI NEEEY (250025 28 Oe oe os oe eee 42 68 | 100; 136; 170 
Mie pResranve EeLVGF 2 <2 68522 ve Coe Ss ste eee 76; 104; 1386} 173 
HCH ApNENe ame ee ee as AN Pall actin ce 64 84] 112) 144; 186 }@ 
Se NOREEN WeSterE = 52.922 ea 33 61 77 | 117 | 170; (206 
PAM PDICELEY 20 Stew tr her ee Le 28 44 75} 110] 148] 195| 248 
aie ABLPIG ME 2 2) Sar ke a Se 26 46 68 | 102} 140} 180; 23613 
a2) 21 EE Vie) TU ee aR a 21 4l 64 | 100| 140; 179} 231 
23 ODD toenails Sf ee ae eee 69; 109) 157 |. 201 
PEL WeL eee ea ak eo ee ee oh 65 96.7 143° | 1767) aes 
25 | Baughman’s rotary saw......-. LW 41 70 | 105} 145; 193 | 244)4 
26 | Baughman’s band saw........- 20! 41 731 112| 156! 209+ 2700 
Ai iOAacCG Ever Oo. oe 26 49 75 ;} 108} 147 |-192 |} 2468 
cre] SAB C1 eos cP i aR ree 22 40 61 2) TIC) FO ae 
Pema A AISOER St ae ie a Gee ok 23 46 67 101 144 184) 244 
PRN NGOS |r a SA Le ea eae 66; 101] 144) 180 
SUOMI AT TIGR het Deh ee ae ee 30 40 62 98 | 128} 162 
Pea EROUPICON Sn eet oe et ee ge 32 60 90 | 124] 170| 216 
eee BOPLY—HyGs eo.) eel ee ee 38 61 90°| 125°] -168:)-- 2t8 
Prep WWEREG@l Ye es ee eRe ere perma 30 ol 79 114 161 214 
Pee eRINen sg Apgar 0) 22. 2 eee eee 74} 112 | 157) 208 
eit COIS LOT GIBIEE. Gk ees ee 67 | 105; 151] 213] 268} 339 
37] pis (ae a, COC mene Nee ne 8 41 65 95} 1281 1674. 212 
PURO UGMIO Ga 6 aot. ie 16 32 59 80 | 120] 160; 213 
so british Conmmbia. 220228 0 ee hPa scase 5d 84 | 119] 160| 207 
Aa LONG W-BrinSWiGk: 2. Ja) 0504 oo oe lowesecfucencct SO; EAOs rates 
Aint Afernational 2 ee 2S ae 20 45 70 | 105} 150} 200} 255 
2c) GNI E1117 0) E17 Regn lena ea 22 43 70.| 105 | 146 }° 993 ) 2247 
Bore CLEMO GS oo 2 Fe a oe 1 Sel 7 62 94 | . 13t Pate 226 
Pebehcei Se ie ee bs 17| 35] 60.| 91| 129| 173 | 293 


a Values for 6, 8, and 10 inches are those used by the Santa Clara Lumber Com- 
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TABLE 1.—Comparison of Log Rules for Board Measure—Continued. 


SIXTEEN-FooT Loacs—Continued. 


DIAMETER IN INCHES. | 


20 | 22 | 24 | 26 | 28 | 30 | 32 } 34 | 36 | 38 


BOARD FEET. 


280 | 334| 404 500}  582| 657| 736} 800] 923] 1,068 


1 
256| 324] 400| 484| 576| 676} 784| 900| 1,024] 1,156| 2 
256 | 324| 400} 484| 582| 657, 736]  800| 923] 1,068| 3 
302|-363| 439| 507| 6141 706| 795] 900] 1,026] 1,135| 4 

Beets S84 foe Se dk Pires (a eel ee 2 eta Jee hee ea ob 5 
aacs | 44t 52n | . 608| 6971. 792| 892 |........|......-- 6: 
190| 229] 268| 320] 372] 427| 485] 548] 614]  685| 7 
272| 336| 416] 501| 576| 656| 741| 9832] 933] 1,066] 8 
276| 341| 412} 498) 569] 656| 7481 845] 950| 1,064| 9% 
243 | 324| 3021 476| 562) 632| 725| 9845/ 920| 1,037] 10 
250| 305| 366] 432| 504| 582| 665| 754! g4g|........ 11 
256| 305] 366] 432| 504| 582| 665| 754| 948|........ 12 
300 | 365| 432] 507 13 
936 | 285| 341] -400| 464| 533| 605| 684] 768| 854/14 
230| 284) 344]. 411) 485| 567| 655| 752] 857] 963/15 
2299} 285| 346| 414] 487| 567| 652] 7441 9841] 945/16 
213| 258] 308; 360] 418] 480| 546] 616| 692] 769117 


233 | 294] 374 465 


| 
248 | 324] 392 450 536 


632 725 845 920 | 1,037 | 19 
307 | 368 | 438 512 593 680 773 872 7g tee elles 20 
988 | 350| 416 486 564 650 738 834. 909 Wine! 21 
300 | 366] 433 506 600 Hist ot ee = | 22 
972 | 339] 413 493 579 672 771 877 989 | 1,107 | 23 
961 | 320] 385 456 533 588 675 Tie. 2a eee 24 
310 | 382] 457 540 633 722 822 934 | 1,054] 1,142 | 25 
340 | 417] 500 590 686 790 900 | 1,022] 1,182] 1,286 | 26 

| 3021 366] 436 513 590 674 Teg td a eee QT 

Se eee te ee fee Le fe 28 

| 306| 3741] 448 529 616 713 814 oy Ms oe Se 29 
940 | 3131] 373 446 513 592 673 754 853 973 | 30 
903 | 2581 316 372 431 490 560 GI he ee ae 31 
966 | 322 | 384 450 ol RS Bere See ees? Sse 32 
975 | 341] 415 498 590 691 803 O95 | 1.0581 33 
290 | 338 | 402 492 575 649 728 TOF 2 ok Meee ee | 34 


| 258 | 318} 400 474 502 624 733 840 928 | 1,054 35 
416 | 507 | 603 708 | 821 942; 1,072; 1,210); 1,356] 1,511 | 36 
| 


261| 316] 377| 441| 512 Poo Oe eae Peas ee 37 
280 | 347| 420 507 580 673 760| 867|  947| 1,040 | 38 
261 | 320| 386 457) 535| 619 708 804 | 906 | 1,015 | 39 
es00| B67) aso fae iia pee seas SE ee ee 40 
320] 390| 470| 555| 645| 745| 850| 965| 1,085] 1,210 | 41 
308 | 376 | 450| 532 620 714 814 923 | 1,038 | 1,159 | 42 
282 | 345| 414| 490| 571| 659 753 g54| 961] 1,074 | 43 
| | | 755 7| 965] 1,079 | 44 
——— = = -~ — — = $$, 


b Values read off from a scaler’s stick. 
38850°—Bull. 36—10——2 
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TABLE 1.—Comparison of Log Rules for Board Measure—Continued. 


SIXTEEN-FooT Locs—Continued. 


DIAMETER IN INCHES. 
] | NAME OF RULE. 40 42 | 44 46 
Be 0 
BOARD FEET. 
| ; | 
DERI DNECE: 222 1 el. an eee | 1, 204 1,343 1,480.) ee 
Poylen. ck ae oh ae ee 1,444 1, 600 1,764 
a1 Doyle and Seribier.—-. 22.22 s- see bene GE | 2 1,343 1,480 3 eee 
+ Holland or Maine. =: 3.022522... 1,261 1,401 1,523 1,701 
5: ) erumiphrey er Vermont. .2. 22 2. es ae ee ee 
Bp Banvor ooo 27 -ek = 2 se ee eas a eae be oe Sees te Le ee ee 
fe CUM er land, River... coe. 5. 2 8 759 835 918 1,003 
BER ANTAeoe So cee oc eee a ee 1, 200 1,333 1,477 1,616 
SS palildite ss ses iS 1,185 1,312 1,448 1,581 
PinreRaVvOrness 202i). 2 ess eee 1,160 | 1, 266 | 1,402 | 1,546 
[LAUDS (1a) a A oo ek ne ae mn er [oak zee |. 2 Bode ee | oe ee ees eo 
o12) Doyle and Baxter... .2222.-- ao Bee Peres Re | abot caste e ee baer eee 
ry | Square of three-fourths... -. .- 2.222. 2 Jae. 2 sae. 2 as sen a ee eee 
14 | Square of two-thirds. -....-.......- | 946 | 1,045 1,146 12537 
Wa eERCEENIS 2) 3232022 hae ge | 1,067:|- 4; 176; [23255 2 Si eee | 
BGaePISeMMGrEY = 2! 2055.5 3-25 se ae | 1,054.4 2,170 SS See eee le 
Pp Pane Paver. 2c0-0 22 Soe Le ee | S08}. Dae Ss nef ee eee | @ 
| Peele o8 ae geo ne | 1,296 1, 437 1,577 1,721 
| 1 LEN GFRIWeSECIN:.o. 2225-25222. oe | 1,160 1, 266 1,402 1,546 
| DAD CRIN <a es a | 
2 Parinigee. 2. 2.2 sts oh ee nd oe hae eee oa eee eee ee 
Bie ele ESOS 5 ene dae ee ee ee | nS See el ek ooh Soe ee | 
23 OID aces eh a ee eee | 1, 232 1,363 1,501 1,645 
Bis Sialhwelll ca 3. 222. bp dia. RS eee eee | 
25 | Baughman’s rotary saw..-.-...-----| 1,294 1, 430 1,577 1,732 
26 | Baughman’s band saw........--.-- | 1,495 1,582 1,745 1,900 
ALO ELIVEE Sagas eee es eae fon cutee sl oe ce hoes aie eee Se ee 
ee Ballon... ale Se. eco ee Sees 
Par PAST ISOR os on ee Nee 2 ees bectida ce ccla sees oop eee = ee 
3 UE TL Ee ORT eSB? = 151290 | Socks eee eee 
Sib WATNCD o.oo cao J ee eee Beta ee 
32 | Boynton. .... 2.2... 22 2b 2-22 iss 5) ae | 4 ee ee ee 
po) POrLy-liVve...- 22 2. 2s enh. oe eS 6 a ee ee 
EV White. ...-..... ss exe cece.) bck tee 
; a oRInch ANG A Dear. 6 0.0. sos. 2 1,181 1,280 1,410 1,584 
Se @onstaniine.. 022. see eee 1,671 1,846 2,026 2,215 | 
Od WAKG2e oo cece ee seo e es nee oa] - eee eee aa ore = ee aa 
Ae a@ieper sf uc... ee 1173 | A,267| es ae | 
Ser sricish Colma. _ 2: foc. - 22 eee 1,129 1,249 1,376 1,508 | 
t 40) New Brunswick... 2.2... -25- 226o. fe oe et ee ee ee 
Al inbecrnavional. 2222 oo. os ate 1,345 1,490 1,635 1,790 | | 
f SO WO haniplain.. <<. 0S eee 1, 287 1,422 1,564 1,711 | jf 
} We lemiene 555 oe el 1,193 1,319 1,451 1,589 
OPO CK SE oe) so ais eee oe ee 1, 200 1,327 1,461 1,601 
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TABLE 1.—Comparison of Log Rules for Board Measure—Continued. 


SIXTEEN-FOOoT Locs—Continued. 


DIAMETER IN INCHES. 


48 | 50 | 52 | Bet. 56 . | 58 | 60 


) 


| 
| 
| 
| 
BOARD FEET. 


es eee ee eee ee a) fe ee te ey 
1, 936 2,116 2,304 2, 500 2,704 | 2,916 Sh156 (Ke? 
SS ee ee crete eens Enema 3 
| 1, 848 | Peeper nee ee ee ee 4 
a ar ES ee OR Sg OE ie aa OS | ea ne ed (EU aoe ee (hc eI, SCRE an i a 5 
ee eH che Le Ss a ve we ee Pees net) nee en (eee re ees 6 
1, 092 1,172 1,281 1,382 1, 486 1,594 1,707 z 

1, 765 DEE) SASS AS ie (SSS ee (en ed Fe mE Pee Sr 
1, 724 1,872 2, 025 2, 184 2,350 | 2,524 | 3,704) 9 
rr a ee Sie a arte eS i Pe ele 10 
ee ge Ge CR ae cre ae pas Fp eID 
.. ee en ete ae las eas Sees oe Ge So. eee ee 
. 1,365 | ee i ee | RR ae eR ce dg A On enyentr cs CN eee 14 
es es eee ng Se eee SS IE. So Sr. Poe esse 15 
| as pike ae Se eee es I eee a ny. | ee ee 16 
aa eee. S roe sees 4 | Vg ee Spe Sees te 2 isis ee ee Lz 
| —-:1, 865 2,016 2, 160 | 2,313 2, 467 2, 627 2,791 | 18 
| Be a Se ee ee ee ee 19 
| eee oe ag A EY i aS, 
peniin tre ete tf ee ee a Ss Ras ee 22 
1,795 1,952 2,115 2, 285 2,461 2, 643 | 2,832 -s 
1,884} 2,041| 2,206|/ 2,396] 2,590| 2,764| 2,808) 25 
2, 089 2,270 2,449 | 2,636 2,841 3,073 3,265 | 26 
SEES SE 0 ee ee Pn ee a mate (mer ee na 58 
TS SS Ea eee eee par Stead = ioe 
ae ne ag Fae! oe ee 
Cee PES SR Sine SS Cee ae ere ae (ee neem cen ane mite 31 
ae ee er seg ee cf 82 
. ae ee Seer Sted BEd Ree ae ae Re emia er «PO ee 
_. eae ee en Se ne te AES oad een (eee (epee fe 
ee oe Sen ee eS oe en eee Ree oe; 
LilLs, gh 2Sn2 oe @ Seager eee Peeeeereees eeeeeeen eeennees 36 
oe, Se ae (te PR ne eee 37 
0 DEI eS Es Se Oe ee ee eR 38 
1,647 1,791 1,942 2,099 2,262 2,431 2,606 | 39 
Se Se 2S a eae 2 eee ea ee ope 40 
| 1,955 2,125 2, 300 2, 485 2,675 2, 870 3,075 | 41 
| 1, 866 2,028 2,196 2,371 2,553 2,741 2,936 | 42 
| 1, 734 1,884 2,042 2, 205 2,375 2,550 2,733 | 43 
1, 747 1,900 2 TED” 2 aT Cae Sey Cea as ce 44 
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DESCRIPTION OF THE MORE IMPORTANT LOG RULES. — 


The Scribner Rule. 


This is the oldest log scale now in general use. It was originally 
published in Scribner’s Lumber and Log Book, in later editions | 
of which it was replaced by the Doyle Rule. It is now usually ~ 
called the “Old Scribner Rule,” and is used to some extent in | 
nearly every State. The rule was based on computations derived | 


from diagrams drawn to show the number of inch boards that can ] 


be sawed from logs of different sizes after allowing for waste. The 4 
contents of these boards was then calculated and the table built up 


in this way. Sometimes the Scribner Rule is converted into what | 
is known as the Scribner Decimal Rule by dropping the units ]} 


and rounding the values to the nearest tens. Thus 107 board feet 
would be written 11 in the Decimal Rule; 104 would be written 10. | 
The Hyslop Rule is practically the same as the Scribner Decimal | 


Rule. The Scribner Rule is known in Minnesota as the Minnesota — | 


Standard Rule. In the original table no values were given below 
a diameter of 12 inches. 

In the judgment of most sawyers, the Scribner Rule gives very 
fair results for small logs cut by circular saws (about 8 gage), but 


that for large logs, about 28 inches, for example, the results are too © 
small. It often happens that defects are greater in large logs than 7 | 
in small ones, because the larger are from older trees, which are more 


likely to be overmature. Even with these, however, the Scribner 


Rule is fairly satisfactory if the scaler does not makea further deduc- — 


tion for defects. Asa matter of fact, alog rule should make noallow- > 
ance for defect, because that is unfair to high-grade sound logs; only _| 


the scaler should make such allowance. Insound logs the saw cut | 
has been known to overrun the Scribner scale from 10 to 20 per cent. | 

The Forest Service of the United States Department of Agri- | 
culture has adopted the Scribner Decimal Rule for timber sales on | 


the National Forests. It has been in use for about four years and, — 


in the main, has proved satisfactory, since competitive bids enable | 


the buyer to bid higher if the character of the logs indicates a mill _| 
overrun. : 


VARIOUS LOG RULES. a 
TABLE 2.—Scribner Log Rule. 


[Decimal “C.”’]a 


LENGTH (FEET). 


Pee a | ameter. 


Inches. | Bd.ft. | Bd.ft. | Bd.ft.| Bd.ft.| Bd.ft.| Bd.ft.| Inches. 


6 0.5 0.5 1 1 1 2 6 

7 0.5 1 1 2 2 3 | 

8 1 1 2 2 2 3 S| 
9 1 2 3 3 3 4 : 

10 2 3 3 3 4 6 10 | 

11 2 3 4 4 5 7 ea 

ipod ee 4 5 6 7 8 12 | 

feted 5 6 7 8 , 10 155 
14 4 6 7 9 10 11 14 

5 | 5 7 9 11 12 14 15 | 

16 6 8 10 12 14 16 16 | 

Fs Sa 9 1 bea HC a6. | 18 17 | 

18 8 11 13 16 19 21 18 | 
19 9 12 15 cae EO | 24 19 

0} 11 14 17 21 24 28 20 | 
Pies 3) 12 15 19 23 27 30 21 
2) 13 17 21 25 29 33 22 
2a 4 14 19 23 28 33 38 23 
Bae W 15 ot 25 30 35 40 24 
ee tT e307 29 34 40 46 25 
2624) 19 25 31 37 44 50 26 
oP Oh 27 34 41 48 55 27 
| RS | OD 29 36 44 51 58 28 
| 29 | 23 31 Seth Gre 53 FC 29 
| 30 | 25 33 41 49 57 66 30 
! S153 27 36 44 53 62 val 31 
| 32 | 28 37 | 46 55 64 74 32 
33. |.29 39 49 59 69 78 33 
! 34 | 30 40 | 50 60 70 80 34 
! 35 | 33 44 | 55 66 77 88 35 


| 
| Pee Se re ee eas 

| @ The totalscale is obtained by multiplying the figuresin thistable by 10. Thus 
) the contents of a 6-inch\8-feot log are given as 0.5, so the total scale is 5 board feet. 
| A 30-inch 16-foot log is given as 66, or a total scale of 660 board feet. 


Ht 


ie 
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Taste 2.—Scribner Log Rule—Continued. 


(Decimal ‘* C.’’] 


LENGTH (FEET). 


68 131 175 | 219 262 | 306 300 


| Diameter. : Se 
6 8 10.:| "32> 44 [ee 
Inches. | Bd.ft. | Bd.ft. | Bd.ft.| Bd.ft.| Bd.ft.| Bd.ft.| Inches. 
36 35 46 58 69 81 92 | 36 
37 39 51 64 77 90 | 103 37 
38 40 54 67 80 93 | 107 38 
39 42 56 70 84 2a ae de 39 
40 45 60 75 90 | 105 | 120 | 40 | 
41 48 64.5, 5 79) Oh PE TOT ee ea 
42 50 67 gf | wol 4 11? |= 134 42 
43 52 70 871 405 3} 122, 140 43 
44 56 74 93.) Vibes) 120s tas 44 
45 57 76 95 | 4e42 ae ise 45 
46 59 79 99 | 119 | 139 | 159 46 | 
AT 3h: 62 83 | 104 | 124 | 145 | 166 47 
48 65 86 | 108° | 130° | 15k’ | te 48 
49 67 90 | 12 | 135 | 157 | 180 49 
50 70 94 | 117 | 140 | 164 | 187 50 | 
51 73 97 || 122-4) 146.) 170) 9s 51 | 
52 76 | ol | 127 | 152 | 177 | 202 | 52 ; 
53 79 105.5) 132} 5158 i} 184 | 210 53 
54 | 82 | 100-1) 337 |) 162.) 1st | 218 | 54 | 
55 85 | 113 | 142 | 170 | 198 | 297 | 55 | 
: : 56 BB 18 |: FAT ie g 208 |" es 56 | 
q 57 91 | 122 | 452 | 183 | 213°) 24 57 | 
58 95 | 126 | i58-| 180 | 221 | 252 58 | 
i 59 98 131 |. 163.) “496 <)> 228 -| 9 2Gh | 59 
| 60 | 101 | 135 | 169 | 203 | 237 | 270 | 60 
| 61 105 140 | 175 | 210 | 245 | 280 61 
i 62 108: |. 145 | 18h 207 (ae | 2s | 62 
1 63 112 |. 449 2b SZ a] 4 eke ee 63 : 
ii 64 116 154 | 193 | 232 | 270 | 309: 64 | 
65 119 159 | 199 | 239 | 279 | 319 65 
| a ee een be: 164 | 206 | 247 | 288 | 329 | 66 
67 127 170 |" 212 |. 254 07 ae 67 
| 68 
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TaBLE 2.—Scribner Log Rule—Continued. 


[Decimal ‘‘C.’’] 


LENGTH (FEET). 


Diameter. (iano ae ae SES (EL Wa se iat Diameter. 
| G1 38 | So 7 Sai ee jae 
| | | 


Inches. | Bd.ft. | Bd.ft. | Bd.ft.| Bd.ft.| Bd.ft.| Bd.ft.| Inches. 


102) 301} 401} 502) 602] 702} 803 102 

103| 307| 409/ 512; 614] 716| 819 103 
i | toa |f ° 313 |. ~ 417 | he | © 6267 g3e.e eas 104 
i 105| 319| 425] 532} 638] 744] 851 105 
i 106 | 325; 433] 542; 650| 758) 867 106 
i 107 | 331 | - 442) 553] 663| 7731] 884 107 
ll 108} 337 450| 563 | 675| 788| 900 108 
i 109 |. 344] 459; 573] 688| 803] 917 109 
\ 110| 350| 467| 583| 700| 817| 933 110 
i, 111 | 356| 4751 5094| 713} 832) 951 111 
| 112| 362| 483| 604] 725| 846| 967 112 
i 113 | 369 492; 615| 738; 861] 984 113 
i 114| 375] 501] 626| 751] 9876 | 1,001 114 
115 382| 509) 637] 764] 9891 | 1,019 115 
Mi 116} 389} 519] 648| 778| 908 | 1,037 ge 
| 117| 306} 528] 660] 792] 924| 1,056 117 

118} 403| 537] 672} 806| 940 | 1,075 118 

119} 410| 547] 683] 820| 957 | 1,093 119 

120] 417| 556 | 695| 934] 973 | 1,112 120 


ee ea 


NotEeE.—The original rule did not extend beyond a diameter of 60 inches. The 
extension to 120 inches was made by the Forest Service. 
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The Doyle Rule. 


The Doyle Rule is variously known as the Connecticut River 
Rule, the St. Croix Rule, the Thurber Rule, the Moore and Bee- 
man Rule, and the Scribner Rule—the last name due to the fact 
that it is now printed in Scribner’s Lumber and Log Book. It is 
used throughout the entire country, and is more widely employed 
than any otherrule. It is constructed by deducting 4 inches from 
the small diameter of the log as an allowance for slab, squaring one- 
quarter of the remainder, and multiplying the result by the length 
of the log in feet. 

The important feature of the formula is that the width of slab 
is always uniform, regardless of the size of the log. This waste 
allowance is altogether too small for large logs and is excessive for 


small ones. The principle is mathematically incorrect, for the 


product of perfect logs of different sizes follows an entirely different 
mathematical law, and it is, therefore, astonishing that this incor- 
rect rule, which gives wrong results for both large and small logs, 
should have so general a use. 

Where the loss by defects in the timber and waste in milling have 


accidentally about balanced the inaccuracies of the rule, fairly 


accurate results have been obtained. Frequently, however, 
mill men recognize the shortcomings of the rule and make correc- 
tions to meet their special requirements. In general, the mill 
cut overruns the Doyle Rule log scale by about 25 per cent for short 
logs 12 to 20 inches in diameter; and for long logs with a small 
top diameter the overrun is very much higher. 
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TABLE 3.—Doyle Rule. 


DIAMETER IN INCHES. 
aera Sr | 7 | 8 | 9 | 10 11 | 12 
: BOARD FEET. 
ees Pas 2.0 | 4A. |, 8 | AZ Pas 24 o2 
4 25 ii tame Piel ae tie! a el 2 7 | 28 36 
12S ae 2.9 | 9.61} 10] 16 | 23 ol 40 
IDEs SSS 2.094. 622 EES bye bea o4 43 
ee a0) 618 Fae oe 27 od 48 
12 ae aid |. f- | ho) 2 keg 40 52 
Be on ss ae fo de oO ae ee ee 43 56 
IE Sea ie a-o-+ 8.41745 | 23°) 34 46 60 
| | ae 4.0} 9.0} 16 | 25 | 36 AQ 64 
ies. 2. 4.35} ~9..6.4: 47 -\-27->)-38 52 68 
Fae... eee 4.5) 10.1 |-18 | 28°) 41) ..-55 72 
ee. 4.8; 10.7 | 19 | 30 |} 43 58 76 
Ae os ee 5.0 | 11.3 | 20 | St | 46 61 80 
2 ater 8 Sa | JF8 | 21.) 337-48 64 84 
La a o.09 | 12.4 | 22 | 34 | 50 67 88 
7.5 ee 5.9} 12.9 | 254 36:1) 82 70 92 
72s aE 6.0 | 13.5 | 24 | 37 | 54 74 96 
vl) Se ger 6.3 | 14.0 | 25 | 39 | 56 if |-- 100 
77 oes eee ee 6.5'| 14.6 | 26 | 41 | 59 80; 104 
77 gre ea 6.8 | 15.2 | 27 | 42 | 61 83 | 108 
ee os Se 7.0 | 15.8 | 28 | 44 | 63 86 | 112 
Zi pagal es 7.3 | 16.3.) 29 | 49; 65 ote eee AT 
ES hoa oe i. 9 | 1658 |-30 [47 { 66 92; 120 
21 2 1.8.1 T7244 St} 484) 20 95 | 124 
Si 8.0 | 18.0°| 32 |-50) 72 98 | 128 
cS: 4 kenge 8.3 | 18.5) 33-) 52 | 74 10 ee 
24: Soe aoa 8.5 | 19.11 34-) 93. 1-77_|- 204-2 Bab 
eee kes 8.8 | 19.7 |-35: (50 79 | 107 ag 
1 a 9.0 | 20.3 | 36 | 56, SL) 110) i 
=) aoa ae Bae 9.3 | 20.8 |-37 |_58-°Sa-( EE F148 
ct ed ea iy 9.5 | 21.4 |.38 | 59 | 85 | 116| 152 
Se eaten el as 9.8 |} 21.9 | 39°) Gf 188 bo Feo se 
AGS eee 10.0 22.9 | 40 | 62 }90 | 122.) 160 


VARIOUS LOG RULES. ar 


DIAMETER IN INCHES. 
| 
BOARD FEET. 


| 
TABLE 3.—Doyle Rule—Continued. 


is oh ae | 17 | 18 19 | 20 | 21 | 22 


Ei eo pest 198 | 492 | 198 | 144] 162 
68) 81 | 95 | 110 127) 144| 163] . 182 
fee a ee WG | 192") 141) 160} 18h | 282 
83} 99] 116 | 13542 155.1 176.) 199. : a8 
OF 3108) | 127 + 147 |. 169 | 192) 217 | <4 
98 | 117| 187] 159 183} 208) 235| 263 
106 92996 | 048 177 | 197 | 224) 253-|° age 
H3 1.135 1-158 |-184! 211| 240! 271 |. 303 
121| 144] 169] 196| 225] 256| 289| 324 
184-155 1 180. | -208.| -239 | 272 | 307: |caae 
136 | 162| 190| 220] 253] 288) 325| 364 
143 | 171 | 201| 233 | 267) 304) 343] 384 
151 | 180 | 211 | 245} 280| 320| 361] 404 
158 | 189 | 222 | 257) 295) 336) 379] 425 
166 | 198 | 232} 269| 309) 352| 397] 445 
174 | 207 | 243 | 282 | 323) 368] 415 |- 465 
181 | 216 253 | 294] 338 | 384| 483] 486 
189 | 225| 264] 306| 351] 400] 451 | 506 
196 | 234| 275 | 318| 366} 416| 470| 526 
204 | 243| 285 | 3311 380| 482] 488| 546 
P12 | 252 296 | 343 | 304 | 448| 506| 566 
219 | 261| 306 | 355 | 408| 464] 524| 586 
296) 270! 317| 367) 421] 480| 542) 606 
234 | 979. 397 | 330 |. 436 | 496°) 560i eae 
942 | 988 | 338| 392) 450| 512] 578| 648 
249 | 297 | 349} 404 | 464) 528| 596) 668 
256 306) 359) 416 478) 544) 614] 688 
265 315 | 370| 429| 4921 560| 632] 708 
272 | 324| 380 | 441) 506/ 576| 650| . 729 
280 | 333 | 391 | 453) 520} 592] 668| 749 
287 | 342| 401| 465 | 534] 608| 686| 769 
295 | 351 | 412) 478| 548) 624| 704| 790 
302 | 360} 422/ 490/ 562| 640| 722| 810 


i 
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| TABLE 3.—Doyle Rule—Continued. 


DIAMETER IN INCHES. 
Length in 23 | bel oe | 26 | 27 | 28 | 29 


feet. | | 


BOARD FEET. 


ee 180 | 200! 220 | 22] sot] ass] ai 942 | 264} 288 312 
) a 903. | 995 | 248 972 | ae ae 352 
“(en 296 | 250| 276| 3021 330} 360 391 
Lt a me | 975 | 903 | 073341) Sas ogo 430 
i 977 | -300 | 331|. 363 12397 = 452 469 
if. 993'|. 395 | -358 | 393 |. 430 1-468 508 
2 oe 313'| 350:| - 386°| ~ 4231 4634 504 547 
es. 336 | 375 | 413 | 458/| 496| 540 586 
i ee 359 | 400} 441| 4841 530| 576 625 
ore! 363°] 495 |. 469-| 2514 -b 56s | = ee 664 
ae 406 | 450] 496| 544] 596| 648 703 
nee. & 499 | 475| 524| 575| 630| .684 742 
ae - Be 459°) 500). 5511 “605-1. Gio 782 
wee Ue 473.|- 52% | S579") 4625. ls 692 poorde 820 
ee | 496 | 550| 606| 665 |- 726) 792 860 
3. 519 | “575 | > .634 | G96: | = 7601. ee 898 
ee 5: 541 | -600| 661 | 726! 7941 864 938. 
ee 3 562 | 625 | 689| 7561 -827|- 900 977 
Bete iP 586 | 650) 717} 786| 860] 936] 1,016 
i ee 606 | 675} 7441 8171 .393| 972| 1,055 
a 626| 700! 772| 8471 926/1,008] 1,094 
a 649 | 725| 799| 8771 959 | 1,044! 1,133 
5], a 672 | 750| 8271. 9071 9921 1,080] 1,172 
S| ae ae 695 | 775 | 854| 93811,026/1,116] 1,211 

oe. 718 | 800] 882] 968 | 1,060 | 1,152| 1,250 
eee 742 | 825| 910! 998 | 1,093 | 1,188 | 1, 289 
eee a 766 | 850 | 937 | 1,028 | 1,126 | 1,224 | 1,398 
25 ae 739 | 8751 965 | 1,059 | 1,159 | 1,260 | 1,367 
ieee ke 812} 900| 992 | 1,089 | 1,192 | 1,296 | 1,406 
Us ge ee | $35.| 925 | 1,020 | 1,119 | 1,223 | 1,332 | 1,445 
Bese a fe Sor |-- 2 950 1, 047 | 1,149 | 1,256 | 1,368 | 1,484 
2 ae | g80| 975| 1,075 | 1,180 | 1,289 | 1,404 | 1,593 
Apes ' 903 | 1,000 | 1, 102 


1, 210 So lS 1, O22 1, 440 i. 562 


j 
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TABLE 3.—Doyle Rule—Continued. 


DIAMETER IN INCHES. 


co) 

Says 824. Sk 82 | 8s i 35}. Ser pumas 
=o | 

E | BOARD FEET. 

| r i 

Bel). 438-| — 364 392 420 450 480 | 512 n44 
9/ 380] 410| 441] 473] 506] 540| 576 613 
10 | 422; 456 490 526 562 601 640 681 
Bi 2465). 502° | 539 578 619 661 704 749 
42 007 | 547) 588 631 675 (24) 4768 817 
13 549 592 637 683 731 781 | = 832 884 
14 O91 | 638 686 736 787 | 841 | 896 953 
15 Gas) G835:|. 730 | 789 844 S90L.| _-960°) .f3028 
16 wien 178. 184) Sal 900 961 | 1,024 | 1,089 
17 WSS MAL. = Saa2|: 894 956. 1,021 | 1,088 | ite 
18 761 820 | 882 | 9467). 1 0t2| 1,081.) 1, 152 (pee 
19} 803] 865| 931] 999 | 1,069 | 1,141 | 1, 216 | 1, 293 
20 845 | 912 980 | 4, 051] 3,125 | 1, 202 | 1,280) S68 
21| 887} 957 | 1,029 | 1,104 | 1,181 | 1,261 | 1,344 | 1,430 
221 930; 1,004 | 1,078 ; 1,156 | 1, 237 | 1,322 | 1,408 | 1,497 
B2 | 972 | 1,049-| 1,127:| 4, 209-| 1,293 | 1,381 .| 1,472 11, Senn 
24 | 1,014 | 1,094 | 1,176 | 1, 262 | 1,350 | 1, 442 | 1,536 | 1,634 
25 | 1,056 | 1,139 | 1,225 | 1,314 | 1, 406 | 1,501 | 1,600 | 1, 702 
26 | 1,098 | 1,184 | 1,274 | 1,367 | 1, 462 | 1,562 | 1,664 1,768 
27 | 1,140 | 1,230 | 1,323 | 1,420 “1518 1, 622 | 1,728 | 1, 838 
28 | 1,182 | 1,276 | 1,372 | 1,472 | 1,575 | 1,682 | 1,792 | 1,906 
29 | 1, 224 | 1,321 | 1,421 | 1,524 | 1,631 | 1,742 | 1,856 | 1,974 
30 | 1,266 | 1,366 | 1,470 | 1,577 | 1, 687 | 1,802 | 1,920] 2,042 
31 | 1,309 | 1,412 | 17519 | 1/629 | 1°743 | 1 sez | 1 984 | 2,110 
32 | 1,352 | 1, 458 | 1,568 | 1, 682 | 1,800 | 1,922 | 2,048 | 2,178 
33 Sage: 1 ias|- 1) 617, |-1, 7350 | 1,856 | 1,982 | 2,112 | 24s 
34 | 1,436 | 1,548 | 1, 666 | 1,787 | 1,912 | 2,042 | 2,176 | 2,314 
35 | 1,479 | 1,594 | 1,715 | 1,840 | 1,968 | 2,102 | 2,240 | 2,383 
36 | 1,522 | 1,640 | 1, 764 | 1,892 | 2,025 | 2,162 | 2,304 | 2, 450 
37 | 1,563 | 1,686 | 1,813 | 1,945 | 2,081 | 2,222 | 2.368 | 2,518 
38 | 1,606 | 1,731 | 1,862 | 1,998 | 2,138 | 2,282 | 2,432 | 2,586 
39 | 1, 648 1,778 | 1,911 | 2,050 | 2,194 | 2,342 | 2.496 | 2 654 
40 1,690 De 1, 960 | 2,102 | 2,250 | 2,402 | 2,560 | 2, 722 
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TaBLE 3.—Doyle Rule—Continued. 


DIAMETER IN INCHES. 


ee at ge | 39 | 40 | 41 | 42 | 43 | 44 

BOARD FEET. 

, ae 
3a eee 078 612 648 | 684 122 761 800 
Bees 650 689 729 770 812 856 900 
Li Reet eieeene 723 765 810 856 902 951 | 1,000 
Lh ak eoieege 799 842 891 941 993 | 1,046 | 1,100 
pe 367 | 910| 972 | 1,027 | 1,083 | 1.141 | 1,200 
| LS pola aer 939 996) 1,003] 2, d12 0-2 bis ar kee 
Be 1,011 | 1,070 | 1,134 | 1,198 | 1, 264 | 12331 | 1; 400 
| ee 1,083 | 12149 | 1,215 | 1,284 | 1.354 | 1/496 | 1/500 
Be ee 1,156 | 1,225 | 1,296 | 1,369 | 1,444 | 1,521 | 1,600 
fe (a6 1, 228 | 1302 | 1,377 | 1,455 | 1.534 [1/616 | 1, 700 
i ee 1, 300 | 1.379 | 1,458 | 1,540 | 1,625 | 1.711 | 1, 800 
te. 1, 372 | 1,455 |. 1,539 | 1,626 | 1, 715 | 1, 8067] - £800 
me. We 1, 446 | 1.530 | 1,620 | 1.711 | 1.305 | 1,902 | 2 000 


a ee 1,590 | 1,684 | 1,782 | 1,882 | 1,986 | 2,091 | 2, 200 
23 Sa 1, 662 | 1,761 | 1,863 | 1,968 | 2,076 | 2,187 | 2,300 
ee 1, 734 | 1,838 | 1,944 | 2,053 | 2,166 | 2,282 | 2 400 
2S ee 1, 806 | 1,915 | 2,025 | 2,139 | 2,256 | 2.376 | 2,500 
foe 1, 878 | 1,992 | 2,106 | 2,225 | 2.346 | 2.472] 2 600 
See 1, 950 | 2,067 | 2,187 | 2,310 | 2,487 | 2,567 | 2,700 
Bee a: 2,022 | 2,144 | 2,268 | 2,396 | 2.527 | 2,662 | 2800 

| es Aes 2.095 | 2,221 | 2,349 | 2,481 | 2,617 | 2,756 | 2 900 
[ae 2.166 | 2,298 | 2,430 | 2,567 | 2,708 | 2,852 | 3 000 

| : ee 2,239 | 2,373 | 2,511 | 2,652 | 2,798 | 2,946 | 3, 100 
ee 2,312 | 2,450 | 2,592 | 2738 | 2,888 | 3,042 | 3,200 
Lee 2.386 | 2,526 | 2,673 | 2,824 | 2.978 | 3,137 | 3,300 - 

2,456 | 2,604 | 2,754 | 2,909 | 3,068 | 3,232 | 3,400 

| a 2.529 | 2,681 | 2,835 | 2,995 | 3,159 | 3,327 | 3,500 

2,756 | 2,916 | 3,080 | 3,249 | 3,423 | 3, 600 


2,833 | 2,997-| 3,166 | 3,339 | 3,517 | 3,700 
2,909 | 3,078 | 3,251 | 3,429 | 3,612 | 3,800 
2,986 | 3,159 | 3,337 | 3,520 | 3,707 | 3,900 
3,062 | 3,240 | 3,423 | 3610 | 3, 802 4 000 


i 1,518 | 1,607 |-1,.701 |- 1,797 |-1, 895. | 5, 997 4 ee 


4 
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The Spaulding Rule. 


The Spaulding is the statute rule of California, adopted by an 
act of the legislature in 1878. It is used also in Oregon, Washing- 
ton, Utah, and Nevada. It was computed from carefully drawn 
diagrams of logs from 10 to 96 inches in diameter at the small end. 


_ Mill men seem to be well satisfied with its results. It is very 


similar to the Scribner Rule. 


The Maine Rule. 


The Maine Rule, which is also known as the Holland Rule, the 
Bangor Rule, and Fabian’s Rule, is used only in northern New 
England, chiefly in Maine, where it has long been the principal 
log scale. It was prepared from diagrams representing the small 
ends of logs of all diameters from 6 to 48 inches. The inscribed 
square of the logs was first determined, and the contents of the 
logs were then computed by allowing 1 inch for each board and 
one-fourth of an inch between the boards for saw kerf. The boards 
outside the square were reckoned, if not less than 6 inches in width; 
otherwise the whole slab was disregarded. In practice, logs over 
32 feet long are reckoned as two logs, the scaler measuring the 


diameter of the top log at the small end and estimating the top 


diameter of the lower log. 

This rule, like all the rules commonly used, was devised for 
short logs and not for long ones, to which it is now frequently 
applied. Mill men very generally agree that the Maine Rule is 
fairly satisfactory for short logs, and in fact it probably comes 
nearer to satisfying the present milling requirements, where long 
logs are exceptional, than any of the other rules in common use. 


STANDARD MEASURE. 


The unit of standard measure is the merchantable contents of a 
log of a fixed diameter and length agreed upon as the standard log. 
The contents of logs of other diameters and lengths are determined 
by reference to, and in terms of, the standard log. A table of 
standards is based on the principle that the contents of logs vary 
directly as their lengths and as the squares of their respective 
diameters. To obtain the volume of any given log in terms of a 
specified standard, square the diameter of the log at the small end 


2) See THE WOODSMAN’S HANDBOOK. 


and divide by the square of the diameter of the standard; then 
divide by the length of the standard and multiply by the length 
of the log. 


THE NINETEEN=INCH STANDAND RULE. | 


One of the standards in most common use is the so-called Nine- 
teen-inch Standard, or ‘‘market,’’ of which the unit is a log 13 
feet long and 19 inches in diameter at the small end inside the 
bark. Expressed algebraically, the formula for determining the 
contents of a given log by the nineteen-inch Standard Rule is: 

V— Dee 
12% 13 
in which V represents the volume in standards, D the diameter 
inside the bark at the small end, and Z the length of the log. 

This log rule is most commonly used in the Adirondack Moun- 
tains of New York. It is particularly popular in measuring pulp 
wood, because the rule is based on volume and not on board 
measure. 

Standard measure is commonly, though incorrectly, translated 
into board measure by multiplying the volume of a given log in 
standards by a constant. In the case of the Nineteen-Inch Stand- 
ard Rule it is assumed that one standard is equivalent to 200 board 
feet, and the number of standards in a lot of logs, multiplied by 
200, gives the approximate board contents. 


THE NEW HAMPSHIRE (BLODGETT) RULE. 


Although usually not recognized as a standard log rule, the 
Blodgett Rule, which has been adopted as the statute rule of New 
Hampshire, is nothing more nor less than a standard rule based on 
the same principles as that of the Adirondack ‘‘market.’’ The 
Blodgett standard assumes as a unit a log 1 foot long and 16 inches 


-indiameter. The contents in so-called cubic feet (more correctly, 


standards) of a log of any dimensions is found by the following 
formula: _ 
2 
V=7ext 


_in which V is the volume in standards or ‘‘ Blodgett cubic feet,’’? D 
the diameter in inches, and JZ the length of the log in feet. 
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| Just as in the case of the Adirondack standard, lumber men are 
| accustomed to convert the Blodgett Rule into board measure. The 
| statute requires that the ratio of the Blodgett standard to the thou- 
sand feet shall be as 100 is to 1,000, or 10 board feet in every cubic 
foot. In practice, however, the lumber men consider that there 
are 115 Blodgett feet in 1,000 board feet when the diameter meas- 
_ urement is taken at the middle of the log and 106 Blodgett feet per 
| 1,000 board feet when the measurement is taken at the small end 
of the log. These figures are fair averages for small logs only, and 
in practice are suitable for converting the scale of a large lot of 
small logs lumped together from one measure to the other. It is 
not, however, fair to construct a log table for board measure by 
dividing the values in the Blodgett Rule by the constants 106 or 
115. Factors that are good for small logs give too low results for 
large ones; and this is the case with the New Hampshire Rule. 


OTHER STANDARD RULES. 


Another standard rule is the so-called Cube Rule of the Ohio 
River. This is based on the hypothesis that a log 18 inches in 
_ diameter is the smallest one from which a 12-inch square piece can 
becut. To use local phraseology, an 18-inch log will cube once, 
_ meaning that for each linear foot there will be 1 cube. To esti- 
_ mate the contents of a log, square the diameter in inches, multiply 
by the length in feet, and then divide by the square of 18. Alge- 
_ braically: 


D? 
V=T@exL 


_ Ordinarily 12 board feet are allowed for 1 cube. This rule is 
known also as the Big Sandy Cube Rule. 

The Twenty-two Inch Standard Rule, sometimes called the 
_ Saranac River Standard Rule, is still used to some extent in New 
- York State and probably elsewhere. The unit is a log 12 feet long 
and 22 inches in diameter at the small end inside the bark. The 
_ rule is used in the same way as the Nineteen-inch Standard Rule, 
_ and a table may be constructed on the same principle. The 22- 
inch standard log contains 252 board feet (Scribner Rule). Com- 
. mon usage gives four standards to the thousand board feet. 
|  38850°—Bull. 36—10 —3 


34 THE WOODSMAN’S HANDBOOK. 


The Twenty-four Inch Standard Rule is based on a standard 12 
feet long. The standard log contains 300 feet, board measure, 
usually sold by the standard or by the 300 feet, instead of by the 
thousand feet, as commonly; the logs are scaled by the Doyle Rule 
and the total number of feet divided by 300, the unit of sale being 
a certain sum per standard. To obtain the value of the odd num- 
ber of feet, the latter are divided by 300 and multiplied by the 
price per standard. 

The Canadian standard rules are based on logs 12 feet instead of 
13 feet long, and 21 and 22 inches in diameter. These rules are 
used in the same way as the American standard rules. 


LOG SCALING. 


The methods of scaling logs differ with the various log rules and 
with such local conditions as the character of timber, the market, 
and the habit of the individual scalers. 

In regions where the logs are cut into short lengths and piled on 
skidways for winter hauling, as in the Adirondacks, the scaling is 
ordinarily done by two men constituting the scaling crew.» They 
are provided with a rule or “‘scale stick” for measuring the diame- 
ters of the logs, a notebook, tally sheets or a ‘“‘scale paddle” for 
recording the measurements, a special marking hammer, and 
crayons for marking the logs. One scaler measures the diameters 
of the logs inside the bark at the small end; the other records the 
results. The small diameter is recorded because the log tables 
are based on this and the length of the log. It is not necessary, 
however, to measure separately the length of each log, because there 
are usually only a few standard lengths, as, for example, 10, 12, 13, 
14, and 16 feet, and these the scaler can tellat a glance. Ifa log is 
slightly longer than the regular lengths, the extra length is disre- 
garded. For example, a log 16.5 feet long is scaled as a 16-foot log, 
and if 18 feet is the next fixed length, a log 17.5 feet long is scaled 
as a 16-foot log. Therefore, though a log may be slightly longer 
than the specified length, it is nevershorter; thus, if a log is shorter 
than the length of the shortest specification (ordinarily 8 or 10 feet) 
it is discarded entirely. A great deal of this sort of waste is caused 
by the choppers who are careless in their measurements of log 
lengths. 


| 
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In measuring the diameters of logs, they are rounded to whole 
inches. Thus, if a diameter is nearer 7 than 6 inches, the log is 
tallied as 7 inches. If the diameter is exactly between whole 
inches, as, for example, 9.5 inches, the scaler usually tallies it 
under the lower inch class—in this case, 9. Sometimes scalers 
endeavor to place about half of such logs into the inch class below 
and half into the class above. Very conservative scalers record all 
diameters falling between whole inches in the lower inch class, 
even if it is within one-tenth of an inch of the next class above—tfor 
example, 6.9 inches would be called 6 inches. 

When logs are evidently not round, the rule is usually placed at 
a point on the cross section where the diameter is about an average 
between the largest and smallest dimensions. Some scalers always 
take the smallest diameters; this precaution is necessary in meas- 
uring veneer logs, for rotary cut. 

The field records are commonly taken on special forms prepared 
by the company owning or buying the logs. Often the scalers use 
a blank book or wooden scale paddle in the woods, and then transfer 
the figures to regular forms at the camp. 

There are two methods of recording the measurements. The 
most common way is to tally the logs by diameter and length, and 
then afterwards compute the volume in the office. The other way 
is to record, on the ground, the board contents of each log as shown 
by the scale stick. 

When a log has been scaled, the end is chalked to prevent its 
being measured a second time. Logs which are to be discarded 
receive a special mark. At this time or later the logs are stamped 
with the special marking hammer of the purchaser of the logs. It 
| is customary in many places to blaze a tree near each skidway, and 


|) mark the number of the skidway and number of logs tallied. Thus 


| | S would mean that there are 460 logs on skidway number 23. 

| This description of scaling applies to the northern regions where 
‘-) logs are cut short and where roads are used for hauling. The prin- 
_ ciples of scaling are practically the same in other regions where 


| short logs are cut. 


When the logs are loaded on cars in the woods, the scaling is 
generally done on the cars after loading. Where logs are to be 
_ driven, they may be scaled on the bank before rolling into the river, 
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or, where slides are used, at the side of the slide before they are ‘ 


started. 

Naturally, the accuracy of scalers varies tremendously. Some 
suess at the dimensions of many of the logs without measuring 
them, and even estimate the total run of a pile without bothering 
to measure any of the logs in it. 

In Maine and also in some parts of New Hampshire, spruce is 
cut in long logs; that is, the entire merchantable part of the tree 
is taken out in one log. The scaling is sometimes done as the 
logs are hauled to the skidways or yards, and sometimes at the 
landing if they are to be driven. If the Maine Log Rule is used, 


the scaler’s outfit consists of the ordinary Maine scale stick, a — 
measuring pole or tape, a marking hammer, chalk, and a note- © 


book. The small end and the length of the log are measured, and 
the results in board feet are read directly from the stick and 
recorded on special tally blanks or in a notebook. 

‘The Maine Rule gives figures for lengths only up to 30 feet, sO 
that if a log is longer than that, it must be scaled as two logs. In 
the latter case only the diameter at the small end is ordinarily 
measured, while the diameter at the middle is merely estimated. 
Thus, if a log is 36 feet long, the small diameter 7 inches, and the 
diameter at the center estimated at 9 inches, the contents of two 


18-foot logs, respectively 9 and 7 inches in diameter, are read from — 


the stick as the contents of the whole log. The scaler guesses at — 


the middle diameter of the log after measuring the top. The 


increase in size from top to center (called the ‘“‘rise”) may be — 
estimated very accurately by experienced scalers. Sometimes a — 
scale stick is used which gives the contents of whole logs over 28 © 
feet long, constructed on the principle that logs from 28 to 32 feet — 


long have a rise from tip to center of 1 inch, those from 32 to 36 _ 


feet long a rise of 2 inches, those from 36 to 40 feet long a rise of 3 © 
inches. The rise of logs over 40 feet long is left to the scaler’s — 


judgment. 


Deductions for crooks and other defects are made according to | 
the judgment ofthe scaler. There are no rules, and the discounting — 


is entirely a matter of experience. In common practice it is the 


prevailing custom to reduce the total scale of a lot of logs by a_ 
certain percentage determined upon as a factor of safety, particu- — 
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larly where the quality of logs is extremely poor. For example, 
the disease of cypress called ‘‘peckiness” is so difficult to discover 
from external signs that a general reduction for safety is necessary. 

The growth of the pulp industry in Maine has introduced a new 
factor in the scaling of spruce. Inasmuch as the whole log is 
| used in making pulp, a solid measure is more appropriate than 
board measure. For this reason many operators use the Blodgett 
Rule. This requires the measurement of the middle diameter of 
the log instead of the end diameter. The measurement is taken 
| with calipers. The length of the log is measured and the middle 
| point located by a wheel. The diameter is taken outside the 
bark, the calipers being constructed to allow for an average 
| bark width. The contents of the log are read directly from the 
| beam of the caliper. A deduction for defects is made, as with the 
Maine Rule. 

In scaling long logs by the Doyle Rule the diameter is measured 
_ at the middle or the two ends are averaged. Better results are ob- 
| tained if long logs are measured in short lengths and the diameters 
| taken at the points where the cuts would be made. 
| The scaling of long logs on the end diameter by the present log 
| rules, making no allowance for the increase in size, or ‘‘rise,’”’ is 
one of the greatest evils of these board-foot rules. For example, 
an average 36-foot spruce log with a top diameter of 12 inches will 
scale 178 board feet by the Scribner Rule. This same log, if rise 
were allowed for or if cut into three 12-foot logs with diameters 
of probably 12, 14, and 16 inches, would scale 59+86+119 board 
feet, or a total of 264 board feet—an increase over the scale of the 
single log of 86 board feet, or almost 50 per cent. This same log, 
| if scaled entire by the Doyle-Scribner Rule, would give 144 board 
| feet. Scaled as three 12-foot logs it would scale 48+75+108, or 
| 231 board feet, an increase of 87 board feet, or over 60 per cent. 
| When it is remembered that the saw cut overruns the scale in 
_ sound logs, the unjust result of scaling long logs without allowing 
for ‘‘rise” or swell is further accentuated. Long logs with small 


) top diameters of course fare worst in this respect. A mill test on 
' 184 30-foot sound longleaf pine logs, from 6 to 11? inches in 


diameter outside the bark at the small end, conducted under 


) strict court supervision in a case in Texas, showed a mill run 


with a band saw of 65 per cent in the 1]-inch logs, and as high as 
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450 per cent in 6-inch logs over the Doyle Rule, and of 26 per cent 
in 11-inch logs to 175 per cent in 6-inch logs over the Scribner Rule. 
These logs were scaled by the smallest diameter outside the bark 
at the small end. If the inside-bark diameter had been used the 
discrepancies would have been still greater. 

These facts prove that the seller of timber needs to specify in 
his contract that long logs shall be scaled as two or more short logs, 
with the proper increase in diameter allowed. On pages 39-43 are 
given the scaling regulations adopted by the Forest Service. 

If all the logs on a skidway were sound and straight the opera- 
tion of scaling would be largely mechanical and would not require 
much skill. But many logs are cut and piled which may be partly 
rotten, or crooked, orseamy. Such logs must be entirely discarded 
or reductions must be made for imperfections when the contents 
are calculated. Skill is required in deciding what logs should be 
thrown out. The obviously rotten logs are not piled on the skid- 
way at all. The contractors include many which are doubtful 
and which they think may be accepted by the purchaser. The 
final decision rests with the scalers. There are many logs having 
center rot or rot only on one side, seamy, shaky, and crooked 
logs, which contain enough good lumber to pay for the hauling, 
but can not be given a scale equivalent to straight sound logs of 
equal dimensions. When such a log is measured a deduction is 


made to compensate for the loss through the imperfection. If the | 


scaler is recording only the diameters and lengths of the logs, dis- 
count for defects in a specified log is usually made by reducing the 
measured diameter sufficiently to cover the loss. Sometimes, 
chiefly in the South, the allowance for defect is made by reducing 
the log’s length. If the contents of the logs are reduced in the 
woods the discount in board feet is made when the log is measured. 
The experienced scaler who has worked at a sawmill is able to 


estimate the loss through certain imperfections merely by looking — 
at the log. It requires skill and experience to recognize defects © 
and to know how much they affect the quality of the timber. It — 


also requires good judgment to determine how much the dimensions 


of a defective log should be reduced to scale what can actually be 


manufactured from it. The best scalers have this experience and 
judgment. 
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FOREST SERVICE SCALING DIRECTIONS. 


Unless timber is sold on the basis of an estimate, it must be 
scaled, counted, or measured before it is removed from the cutting 
area, or from the place agreed upon for the scaling, counting, or 
| measuring. 

All saw timber will be scaled by the Scribner ‘‘ Decimal C” log 
| rule. This rule drops the units and gives the contents of a log to 
the nearest ten. When the total scale of a log is desired, all that 
_ is necessary is to add one cipher to the sum of the numbers read 
from the scale stick, excepting the contents of 6 and 8 foot logs, 
_ 6 and 7 inches in diameter. These are given as 0.5, which multi- 
_ plied by 10 gives 5 feet as the actual contents. 
_ In the absence of a scale stick, or where the position of logs in 
_ the pile makes its use difficult, the diameters and lengths may be 
_ tallied and the contents figured from a scale table later. 
| Purchasers should be required to skid logs for scaling if the cost 
| of scaling will be materially decreased by these requirements and 
_ if the cost of logging will not be greatly increased. 
_ The Forest officer should always insist on having one end of 
| piles or skidways even, so that ends of logs may be easily reached. 
- When necessary and possible, the purchaser will be required to 
_ mark top ends of logs to avoid question when they are scaled in the 
pile. 
Each log scaled must be numbered with crayon. The number 
_will be the same as that opposite which the scale of the log is 
_ recorded im the scale book. 
The logs in all skidways must be counted and the number in 
_ each checked with the entries in the scale book. 
_ Each merchantable log after scaling will be stamped ‘‘U.S.”’ on 


” at least one end. Logs so defective as to be unmerchantable will 


not be stamped, but will be marked ‘‘cull.”’ 

. On all National Forests except those in Alaska and on the west 

. slope of the Cascade Mountains in Washington and Oregon logs 

.) over 16 feet long will be scaled as two or more logs, if possible in 
_ lengths not less than 12 feet. 

; The following table shows how the lengths will be divided when 
_ scaling logs 18 to 60 feet long. The number of inches to be added 
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to the diameter at the small end of each log, to cover taper, is 
placed under each length. 

For example, a 42-foot log 16 inches in diameter at the top would 
be scaled as— 

One 12-foot log with a diameter of 16 inches. 

One 14-foot log with a diameter of 17 inches. 

One 16-foot log with a diameter of 19 inches. 


TaBLE 4.—Allowances for Taper, Intended Only as a Guide to- 
ward Determining the Actual Taper. 


Total length. Log lengths. Total length. Log lengths. 
Sec- . | Sec- : 
Butt Third| Top Butt Third| Top 
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This table is intended to be used simply as a guide. 
should be varied to conform to the actual taper. 


The allowances for taper 


On the National Forests in Alaska and on the west slope of the 


Cascade Mountains-in Washington and Oregon logs up to and 
including 32 feet long will be scaled as one log; lengths from 34 


feet to 64 feet, inclusive, will be scaled as two logs, dividing them | 


at the center as near as may be in even feet, for example: A 34-foot 


F 
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log will be scaled as a 16-foot and an 18-foot top log. The diameter 
of the short or butt log may be determined by taking the average 
of the top and butt diameters of the whole length, or by calipering 
a 36-foot log will be scaled as two 18-foot logs. This does not apply 
to lengths including butt cuts. The taper for such lengths can be 
judged by thescaler. Greater lengths than 64 feet will be scaled as 
three logs, making the divisions as nearly equal as possible and in 
even feet, and increasing the diameters according to the taper of 
the log. 

When the logs are scaled as two or more logs, the scale allowed 
for the separate lengths will be added and the total sum recorded 
as one log. 

While no hard-and-fast rules can be given or followed, certain 
general principles may be laid down. They must, however, be 
used with judgment by the scaler and varied wherever the condi- 
tions demand. Among the points which must be considered. are 
the size and shape of the logs, the quality as affected by various 
kinds of defects, the size and oa of defect, and the require- 
ments and limitations of markets. 

It is assumed that purchasers utilize the maximum amount of 
material in manufacture. Since the Government can not be held 
responsible for loss caused by poor equipment or poor management, 
the scaler will not take them into consideration. 

Loss of this character may be caused by too thick slabbing, 
cutting material too thick or too wide at the main saw; poorly 
*‘sized”” lumber; excessive ‘‘crowding” by the sawyer; poorly 
kept saws which ‘‘run;” waste in edging and trimming through 
ignorance or carelessness; sawing for a certain class of material 
regardless of the quantity of waste this involves. 

It is important that measurement of lengths be made frequently 
enough to be sure that logs do not exceed the allowance for trim- 
ming specified in the contract. 

It usually is sufficient to measure about one log in five or ten 
for this purpose, but if the scaler finds frequent violations he will 
measure every log, and all logs overrunning the trimming allow- 
ance will be scaled as if 2 feet longer, or 1 foot longer where the 
contract provides for odd lengths. Penalty scaling will be noted 
in the scale book against the number of the log so scaled to avoid 
possible controversy. 


: | 
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Frequent measuring is especially important on small scales 
where a Forest officer is not always present, because sawyers are 
more apt to be lax in measuring than when an officer is daily 
checking lengths. 3 

Logs will be scaled in odd lengths if provided for in the contract. 

All diameters will be measured inside the bark at the top end 
of the log.. If logs are not round, scalers will average the 
| greatest diameter inside the bark at the top end of the log, with the 
i diameter at right angles to this. The necessary reduction in 

diameter will be made for swelling at the scaling end of a log when 
no lumber can be produced from it. 
Diameters will be rounded off to the nearest inch above or below 

‘ui the actual diameter. 

‘ Any portion of a log which contains a fault which prevents its 

manufacture into merchantable lumber is cull, and will not be 

ilk scaled and charged to the purchaser. 

i The following defects are most common: 

Hi Uniform center or circular rot, circular shake, pin dots, ground 
or stump rot, cat-face, dote at side of log extending to the bark, 
burns or defect caused by lightning extending along side of log, 
defect caused by lightning extending along the log in spiral form, 
punky or soft sap, deep checks or seams, dote appearing in knots, 
curve or sweep, crooks, crotches, and blue sap. 

| In general, a log containing sufficient sound material to saw 
t out a quantity of lumber equal to one-third of its contents as 

{ 

j 


given by the scale rule is termed “‘merchantable.”’ 

| The term ‘‘sound material” is here used to signify such mate- 
4 rial as will produce lumber grading not below No. 3 common, or 
hal the lowest grade commonly merchantable. Supervisors will, 
Wy wherever advisable, furnish scalers with specifications of No. 3 
common lumber, or the lowest grade commonly merchantable, 
from the grading rules of the recognized lumber associations in the 
vicinity of their forests. These may, if advisable. be confined or 
altered to meet the local demands. The scaler is not expected to — 
be a grader, but the grading rules will assist him in determining — 


| 

| where to draw the line between merchantable and unmerchantable | 
timber. 

| Ties may be sold by the piece or they may be actually scaled, 
| or they may be counted and the number multiplied by the aver- _ 
| | age contents. The following contents may be used: | 
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Hight-foot ties, standard face, 334 board feet each, may be 
used, or 30 ties to the thousand; 8-foot ties, second class, and 
6-foot ties, standard face, 25 board feet each, or 40 ties to the 
thousand. : 

Shake and single-bolt material will be measured by the cord or 
by the thousand feet board measure, in accordance with the local 
custom. As a rule, a cord of shingle bolts may be considered 
equal to 700 feet board measure. 

Lagging may be measured by the cord or linear foot, or by the 
piece, or, where split lagging is used, by the board feet, each cubic 
foot counting as 12 board feet. 

Poles, posts, piles, converter poles, telephone poles, and stulls 
may be scaled, sold by the linear foot, or sold by the piece, as 
circumstances warrant. 

When scaled, each stick of timbers, ties, posts, poles, or piles 
must be stamped on at least one end. Cordwood must be stamped 
at both top and bottom of each pile and at least twelve pieces in 
each cord must be stamped. 

In large sales, a record of the scale of each log must be kept on 
file in the office of the supervisor in the book in which it was 
originally entered. It will be open to inspection by the pur- 
chaser at all times, but only in the presence of the supervisor or 
an officer from the district office. 


CUBIC MEASURE. 


The use of the cubic foot as a unit of volume in this country has so 
far been chiefly confined to the measurement of square timber and 
precious woods and to scientific work in forestry. The cubic foot 
is the logical and most convenient unit for the measurement of logs 
which are wholly used or in which the waste is exceedingly small, 
as, forexample, pulp wood, veneer, excelsior, etc. Itis obvious that 
in such cases a unit of measure should be adopted, which will show 
the full contents of the log. It is unreasonable to measure pulp 
wood in terms of manufactured lumber. The recent action of the 
Committee on the Measurement of Logs in Maine that advocated 
the cubic foot for the measurement of all logs indicates that practi- 
cal men appreciate the inappropriateness of the old methods of 
measurement. 
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A cubic unit, either the cubic foot or cubic meter, ultimately will 
be in common use for the commercial measurement of timber. 
This will come about with the increase of the value of timber. 
When the whole log, including slabs, can be used, the owner can 
not afford to sell his logs purely on a basis of an estimated product 
in manufactured boards. Ii logs are bought according to their solid 
contents, though they may not cost more, yet the buyer will feel 
that he pays for the material he wastes and therefore will be more 
eager to utilize it. 

There are a number of methods of iGaneee the solid contents 
of logs in cubic feet. The two methods in most common use for 
commercial work are given in this book. Other methods, designed 
for scientific work, are discussed at length in treatises on forest 
mensuration. 


METHOD OF CUBING LOGS BY THE MEASUREMENT 
OF THE LENGTH AND OF THE MIDDLE DIAMETERS. 


To cube logs, one method requires the measurement of the aver- 
age diameter of the log at its middle point and the length. The 
volume of the log is obtained by multiplying the area of the circle 
corresponding to the middle diameter of the log by thelength. Ex- 
pressed algebraically: & 

V=B, X L, 


in which V is the volume of the log in cubic feet, B, the area of the 


_ middle cross section in square feet, and Z the length i in feet. | 
EXAMPLE: Suppose a log to have a middle diameter of 15 inches 


and a length of 30 feet. One findsina table of areas of circles (giv- 


ing the diameter in inches and the areain square feet) the areacor- 
responding to 15 inches, namely, 1.227; then V=1.227X30=36.8 | 


cubic feet. 


This method is very simple, because it requires only two meas- | 


urements of the log—the diameter at the middle and the length. 


Tables showing the areas of circles in these units are readily acces- | 


sible, and also tables showing the cubic contents of logs of different 


middle diameters and lengths, so that there is no computation © 


necessary. (See table 5.) 
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METHOD OF CUBING LOGS BY THE MEASUREMENT 
OF THE LENGTH AND END DIAMETERS. 


By this method the diameters of the two ends of the log and its 
length are measured. The volume is obtained by multiplying the 
| average of the areas of circles that correspond to the end diameters 
| by the length. Expressed as a formula: 


a 


in which V is the volume of the log in cubic feet, B and b are the 
areas in square feet that correspond to the diameters of the two ends, 
and L is the length in feet. 

ExaAmMpPLe: A log is 12 feet long and the diameters at the ends are 
16 and 18 inches. The areas that correspond to the end diameters 
are found in a table of circular areas, and used in the formula, as 
follows: 


yal seer tl 767°19—-18.97 cubic feet. 


2 


This method requires one more measurement than the previous and 
is therefore not as rapid for ordinary work in commercial scaling. 
It is, however, a very convenient formula for determining the con- 
tents of logs where it is not possible to take the measurement at the 
middle, as on logs piled on a skidway. 


46 THE WOODSMAN’S HANDBOOK. 


TaBLe 5.—Solid Cubic Contents of Logs. 


AVERAGE DIAMETER IN INCHES. 


Length in | ee | | | | | 
ears ee: ol ale 6 z 8 9 10 
feet. | | 
| CONTENTS IN CUBIC FEET. 
abe: S65. S21 < | O20) 0.35 | 0-55)| O78) Ee) 1a (or ae 2.18 
Gee oe cee 25 . 44 -68.| 238 | ESe sia); ooo 2.73 
[eee 29 . 52 /82'} 1518: ) “iveey* 2509) = 265 3.21 
‘3 aes .34 .61 £05.) DSi) ie Bit ae eee 3. 82 
eee Sc . 39 70°) 1.09) Lar re 8 ee 4. 36 
Biers D555 44 79) > 1:23 > LE ea) ee as 4.91 
a . 49 ry Me eae pet eames Pere me aC ae 5.45 
i 2 . 54 . 96 1.50} 2.16 2.94 3. 84 4. 86 6. 00 
‘i Pa yao fet G04.) T2005) et 286cr Bb ate ap 6. 55 
{Mh (Ss | 9.64). 1.13) LTP) 25a) 347} 4 ool 7.09 
a Bt NOR So eS 2 8 ais 7 de Ree ear i os abt Sh eS 7.64 
oy BN Fn 14 |S 25 F295") - “AO | ~ ee ees 8. 18 
i : RRS. 279 | 1.40). 2.18 | 3.04) 24.380) o5 5 paloma 8.73 
fy ig.) ae Sa | 448 | 2.32) 28h] Loe be ee 9. 27 
Bit (Ss es AS) EST) .2:45:) 3°53 | D281 6 Bae ees 9. 82 
He i Seas |. .98 | 166) 2.59) 3.73 | -5.08') 6163 (2-2 sean ee 
ij es. eee | -98] 1.75] 2.73) 3.93) 5.35] 6.98) 8.84] 10.91 
| re eae } 9:08} 1.83 | 2.86) 412) 8 6b) > 7.38:) oe ie 
. ie See 1.08} 1.92] 3.00} 4.32] 5.88] 7.68| 9.72] 12.00 
| ee et 1.13] 201] 3.14] 452] 6.15] 8.03] 10.16} 1254 @ 
| RE fas ae | 1.18] 2.09} 3.27] 4.71) 6.41] 8.38] 10.60] 13.09 @ 
aaa a bes 1.23} 2.18] 3.41} 4.91] 6.68) 8.73] 11.04) 13.64 
Planet Rees ees eRe Oe CM Bete 541° |> 6.95-)- 9.08 4 149 14.18 @ 
ee RAs Bele apr ee 5.30 | 7.22] 9.42 | 11.93) - 14:73 am 
| 50 See ee Dee Brees | eg 5.50| 7.48| 9.77| 12.37] 15.27 
(ete 2 a ee eee) Levi ote eta oe | - 5.69) 7.75) 4012) oie teen 
a eerie ey ee ee gin i | 5.89| 8.02] 10.47] 13.25| 16.36 
va Spm gee ite Weal ee pe ep 6.09 | 8.28] 10.82] 13.70]. 16.91 @ 
vey Ss TS Eee eee arte. 65281. §.55 | Mie) 4 ee es 
nT 22 ee poeta Foe eee Pegs ca ee Sed oe Stee: 6.48 | 8.82] 11.52] 14.58 18.00 
1" =f, Cligeiale tales, ieee See Alerts 6.68} 9.09} 11.87] 15.02] 18.54 @ 
a 252 ae ae eet Bearers oe eee 6.87 | 9.35} 12.22} 15.46| 19.09 
iM ‘are fee ite 2% ee ee a 7.07 | 9.62 | 12.57] 15.90| 19.64 
i 3D os pe eae ey Ci emenc ie, eet ee Bee 8 7.26} 9.89} 12.92] 16.35] 20.18 
1h: ME occ eee ee ne eee 7.46.| 10.16 | 13.26] 16.79| 20.73 @ 
it ee eo ee aa 7.66.| 10.42 | 13:61 |: 17.23) — 231.27 
if _ es a Mae ce I se, Ce tte 7.85 | 10.69} 13.96 | 17.67] 21.82 @ 
| | ppb io. | ke goal Fa See i es ee 8.05 | 10.96 | 14.31 | 18.11 | 22.36 = 
| ee | ee Poe See ae 8.25 | 11.22] 14.66 | 18.56) 22.91 
: | 
| 
| 
1! 
Wl 
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TABLE 5.—Solid Cubic Contents of Logs—Continued. 


AVERAGE DIAMETER IN INCHES. 


| | i 
meee ae | 12 | 12: | 14 | 15 | 16 | 17 | 18 
g | 
| CONTENTS IN CUBIC FEET. 
| | | 
a Riga eee 366 | (4°9s-|- 4091 | 3h. 50 | 6:31 7.07 
=) ee Sao) ase) | 46h | 95:35| 6.14) 6.98} 7.88 8.84 
+: Sas age ep 2 ey | G. 40.) -7-36.| 838.) 9.46 | to 68 
ee 4.62| 5.50| 6.45] 7.48| 8.59| 9.77] 11.03| 12:37 
See eel om eee | rah) Seas 9.82 | 1117 | 12 6r | pee 
eae men; “e0r | 98:30.| 9:62: ~ 1.04 | 19.57 | 14.19 | (15.90 
as 6.601} 7.85| 9.22| 10.69] 12.27| 13.96] 15.76] 17.67 
Be ek... Woe | 38. G4 AO 14 | 19. 76 |. 43:50 | 15.36 | 17234) 19s 
eS 7.92} 9.42] 11.06| 12.83] 14.73| 16.76] 18.92] 21.21 
> es 8.58] 10.21 | 11.98 | 13.90] 15.95| 18.15] 20.49| 22.97 
| eee 9.241 11.00] 12.90| 14.97| 17.18| 19.55] 22.07] 24.74 
| eee 9.90] 11.78 | 13.83 | 16.04] 18.41 | 20.94] 23.64| 26.51 
2 a ere 10.56] 12.57 | 14.75| 17.10] 19.63| 22.34] 25.22| 28.97 
ees 11.22 | 13.35] 15.67] 18.17 |. 20.86 | 23.74] 26.80] 30.04 
as 11.88 | 14.14| 16.59] 19.24] 22.09] 25.13] 28.37! 31.81 
See 12.54| 14.92] 17.51] 20.31 | 23.32] 26.53] 29.95! 33.58 
ee 13.20| 15.71 | 18.44] 21.38 | 24.54] 27.93] 31.53! 35.34 
ae 13.86 | 16.49 | 19.36] 22.45 | 25.77] 29.32] 33.10] 37.11 
oa 14.52 | 17.28] 20.28] 23.52] 27.00] 30.72] 34.68] 38.88 
ee 15.18 | 18.06 | 21.20] 24.59] 28.23] 32.11] 36.25| 40.64 
a 15.84 | 18.85 | 22.12] 25.66} 29.45| 33.51 | 37.83] 42.41 
a 16.50 | 19.64] 23.04] 26.73! 30.68| 34.91| 39.41] 44.18 
ee 17.16 | 20.42] 23.97| 27.79 | 31.91| 36.30] 40.98! 45.95 
| 17.82} 21.21 | 24.89] 28.86| 33.13 | 37.70] 42.56| 47.71 
a 18.48 | 21.99 | 25.81 | 29.93| 34.36| 39.10| 44.14] 49.48 
Be 19.14{ 22.78 | 26.73} 31.00| 35.59] 40.49| 45.71| 51.25 
ae 19.80 | 23.56] 27.65} 32.07| 36.82| 41.89| 47.29| 53.01 
a 920.46 |. 24.35 | 28.57 | 33.14] 38.04| 43.28] 48.86] 54.78 
ee 21.12 |- 25.131 20.50| 34.21| 39.27| 44.68| 50.44] 56.55 
2 eae 21.78 | 25.92} 30.42] 35.28 | 40.50| 46.08| 52.02] 58.32 
=e BAe) 9G 70:\- 31.34:| 36.35 41.72 | 47.47 | 53.59 |° 60.08 
i es 93.10 | 27.49 | 32.26| 37.42| 42.95| 48.87| 55.17] 61.85 
es x 93.76 | 28.27 | 33.18 | 38.48| 44.18 | 50.27| 56.75| 63.62 
| ees 94.42 | 29.06| 34.10] 39.55 | 45.41] 51.66| 58.32] 65.38 
Se ee 25.08 | 29.85 | 35.03} 40.62| 46.63] 53.06| 59.90] 67.15 
ee 95.74 | 30.63 | 35.95| 41.69| 47.86] 54.45| 61.47] 68.92 
| ree 26.40 | 31.42| 36.87| 42.76 Be) es 70. 69 
aa 27.06 | 32.20} 37.79} 43.83 | 50.31 | 57.25| 64.63] 72.45 
_ SS 27.72 | 32.99 | 38.71] 44.90 | 51.54] 58.64) 66.20] 74 29 
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TABLE 5.—Solid Cubic Contents of Logs—Continued. 


2 


AVERAGE DIAMETER IN INCHES. 


oem 19 | 20 | 21 22 | 23 | 24 | 25 | 26 
. | | : 


CONTENTS IN CUBIC FEET. 


7 a iy. Bir! 7.88 8. 73 9.62} 10.56] 11.54 


12.57] 13.64] 147% 
ee ee ~| 9:84} 10.91 | 12:03 | 120+] 1243) 15-71 ee ee 
oe 11.81 | 13.09 | 14.43] 15.84] 17.31] 18.85 | 20.45) 22:5 
7e2 Seas Mee 13.78 | 15:27| 16.84| 18.48 20.20} 21.99 23.86] 25 5mm 
es elegans ae 15.75 | 17.45 | 19.24 | 2812 | 23.08 | 25.13 | 27:27 |. eae 
1 2 Sea ieee 17.72 | 19.63 | 21.65) (23. 76.| 25:97 |» 28:27 | 30:65.) ee 
es See 19.69 | 21.82] 24.05] 26.40] 28.85] 31.42] 34.09| 36.87) 
Pheer ees 21.66 | 24.00] 26.46] 29.04] 31.74] 34.56] 37.50| 40.56 
ieee > ok ae AY 23.63 | 26.18] 28.86] 31.68] 34.62] 37.70| 40.91 | 44.24 
ee oa 25.60 | 28.36] 31.27| 34.32] 37.51 | 40.84] 44.31 | 47.98 
ee ae 27.57 | 30.54 | 33.67] 36.96] 40.39 | 43.98| 47.72] 51.629 
Be a ee 99.53'| 32.721 36.08| 39.60] 43.28| 47.12| 51.13} 55.28 
| (ae ee ee 31.50 |. 34.91 | 38.48 | 42.24] 46.16] 50.27] 54.54] 58.997 
Oy ve ge os 33.47 | 37.09 | 40.89 | 44.88] 49.05] 53.41 | 57.95| 62.68% 
ae APS 35.44 | 39.27| 43.30| 47.52] 51.93] 56.55] 61.36] 66.37 
Tees AS 37.41 | 41.45 | 45.70| 50.16] 54.82| 59.69| 64.77| 70.05% 

i. ee 39.38 | 43.63 | 48.11 | 52.80] 57.71 | 62.83 | 68.18| 73. 74m 
ch ee See 41.35 |- 45.82] 50.51 | 55.44] 60.59] 65.97] 71.59| 77.43 
Gees ses 43.32 | 48.00] 52.92] 58.08] 63.48| 69.11 | 74.99) 81.119 
2S aie Chena ae 45.29 | 50.18] 55.32] 60.72] 66.36| 72.26] 78.40| 84.80% 
7, Sei eee 47.25 | 52.36] 57.73 | 63.36] 69.25} 75.40] 81.81} 88.49% 
Bed ethan Lie ae 49.22 | 54.54] 60.13 | 66.00] 72.13 | 78.54| 85.22| 92.18%) 
26.....------- 51.19 | 56.72] 62.54 | 68.64] 75.02) 81.68 | 88.63 95.86 aI 
Dg i os Ree 53.16 | 58.90] 64.94] 71.27] 77.90] 84.82] 91.04] 99.55 
7. Lae aS 55.13 | 61.09 | 67.35} 73.91 | 80.79 | 87.96 | 95.45 | 103.249) 
o,) eee T eee 57.10 | 63.27] 69.75 | 76.55 | 83.67| 91.11] 98.86 | 106.92 
30 Mr epei at seen 59.07 | 65.45} 72.16] 79.19] 86.56} 94.25 | 102.27| 110.61 

2 | Repair er 61.04 | 67.63 | 74.56] 81.83 | 89.44] 97.39 | 105.67} 114.30 
Pt oe sarees 63.01 | 69.81 | 76.97 | 84.47 | 92.33 | 100.53 | 109.08 | 117.98 

= 5 ged ates 64.98 | 71.99] 79.37 | 87.11 | 95.21 | 103.67 | 112.49 | 121.67m) 
ge eet 66.94] 74.18 | 81.78 | 89.75] 98.10 | 106.81 | 115.90 | 125. 36mm) 
Th ae 68.91 | 76.36 | 84.18 | 92.39 | 100.98 | 109.96 | 119.31 | 129.059) 
pee 3. Pst oes 70.88 | 78.54 | 86.59] 95.03 | 103.87 | 113.10 | 122.72 | 132. 73mml 
pea 8 Pes hes 72.85 | 80.72 | 89.00 | 97.67 | 106.75 | 116.24 | 126.13 | 136. 429%) 
2 ea, Sion eee | 74.82] 82.90) 91.40 | 100.31 | 109.64 | 119.38 | 129.54 | 140.119) 
eC ieee ee 76.79 ; 85.08 | 93.81 | 102.95 | 112.52 | 122.52 | 132.94 | 143. 700my 
AP oon 78.76 | 87.27 | 96.21 | 105.59 | 115.41 | 125.66 | 136.35 | 147. 48m) 
Bi ees 80.73 | 89.45 | 98.62 | 108.23 | 118.30 | 128.81 | 139.76 | 151. 17%84 
Ee a 82.70 | 91.63 | 101.02 | 110.87 | 121.18 | 131.95 | 143.17 | 154.8599) 
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TABLE 5.—Solid Cubic Contents of Logs—Continued. 


AVERAGE DIAMETER IN INCHES. 


| ———————————— 
- | 
ee es) ag | 28 | 29 | 30 | 31 | 32 | 33 | 34 
: | 
| 
| CONTENTS IN CUBIC FEET. 
= 
| | 
Rapa 15.90 | 17.10} 18.35 19.63 | 20.97] 22.34 93.76 | 25.22 
Fee eae $9285 | 21-38 | 27.93 | 24.54 | 26.21 | 27.93 | 29.701 31-53 
2 Se ee 93.86 | 25.66 | 27.52 | 29.45 | 31.45] 33.51] 35.64] 37.83 
* eae al 27.83 | 29.93 | 32.11 | 34.36] 36.69] 39.10] 41.58| 44.14 
Bg 8 31.81 | 34.21] 36.70] 39.27] 41.93 | 44.68| 47.521 50.44 
ais |) 38.48 | 40.98 | 44-18 | 47.17 | 50.27] 53-46 1+ 5675 
"eee | 39.76 | 42.76] 45.87 | 49.09] 52.41] 55.85] 59.40] 63.05 
LSS eeee 43.74 | 47.04| 50.46 | 54.00] 57.66] 61.44] 65.34] 69.36 
Bese eee 47.71 | 51.31 | 55.04] 58.90] 62.90| 67.02 | 71.27] 75.66 
oa ee 51.69 | 55.59 | 59.63 | 63.81 | 68.14] 72.61| 77.21] 981.97 
" eae 55.67 | 59.86 | 64.22 | 68.72| 73.38] 78.19 | 88.15 | 88.27 
eae 59.64 | 64.14] 68.80 | 73.63 | 73.62 | 83.78] 89.09] 94.58 
| See 63.62 | 68.42; 73.39 | 78.54; 83.86] 89.36} 95.03] 100.88 
' a aie 67.59 | 72.69 | 77.98 | 83.45 | 89.10| 94.95 | 100.97] 107.18 
2 aa 71.57 | 76.97 | 82.56] 88.36 | 94.35 | 100.53 | 106.91 | 113.49 
_. ASS eae 75.55 | 81.24] 87.15} 93.27] 99.59 | 106.12 | 112.85 | 119.80 
ae 79.52 | 85.52 | 91.74] 98.17 | 104.83 | 111.70 | 118.79 | 126.10 
eee 83.50 | 89.80] 96.33 | 103.08 |.110.07 | 117.29 | 124.73 | 132. 41 
ae 7.47 | 94.07 | 100.91 | 107.99 | 115.31 | 122.87 | 130.67 | 138.71 
aaa 91.45 | 98.35 | 105.50 | 112.90 | 120.55 | 128.46 | 136.61 | 145.02 
ae 95.43 | 102.63 | 110.09 | 117.81 | 125.79 | 134.04 | 142.55 | 151.32 
| a 99.40 | 106.90 | 114.67 | 122.72 | 131.04 | 139.63 | 148.49 | 157.63 
Res 103.38 | 111.18 | 119.26 | 127.63 | 136.28 | 145.21 | 154.43 | 163.93 
| Seas 107.35 | 115.45 | 123.85 | 132.54 | 141.52 | 150.80 | 160.37 | 170.24 
-: See | 111.33 | 119.73 | 128.43 | 137.44 | 146.76 | 156.38 | 166.31 | 176.54 
eon | 115.31 | 124.01 | 133.02 | 142.35 | 152.00 | 161.97 | 172.25 | 182.85 
7 a eairae | 119.28 | 128.28 | 137.61 ; 147.26 | 157.24 | 167.55 | 178.19 | 189.15 
| See 123.26 | 132.56 | 142.20 | 152.17 | 162.48 , 173.14 | 184.13 | 195.45 
: es 127.23 | 136.83 | 146.78 | 157.08 | 167.73 | 178.72 | 190.07 | 201.76 
3s See 131.21 | 141.11 | 151.37 | 161.99 | 172.97 | 184.31 | 196.01 | 208.06 
. ees 135.19 | 145.39 | 155.96 | 166.90 | 178.21 | 189.89 | 201.95 | 214.37 
| a aes 139.16 | 149.66 | 160.54 | 171.81 | 183.45 | 195.48 | 207.88 | 220.68 
| Sys 143.14 | 153.94 | 165.13 | 176.71 | 188.69 | 201.06 | 213.82 | 226.98 
ee 147.11 | 158.21.| 169.72 | 181.62 | 193.93 | 206.65 | 219.76 | 233.28 
aia neeteee 151.09 | 162.49 | 174.30 | 186.53 | 199.17 | 212.23 | 225.70 | 239.59 
ee 155.07 | 1€6.77 | 178.89 | 191.44 | 204. 42 | 217.82 | 231.64 | 245.89 
es 159.04 | 171.04 | 183.48 | 196.35 | 209.66 | 223. 40 | 237.58 | 252.20 
Ee 163.02 | 175.32 | 188.06 | 201.26 | 214.90 | 228.99 | 243.52 | 258.50 
eee 167.60 | 179.59 | 192.65 | 206.17 | 220.14 | 234.57 ae! 264. 81 
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TABLE 5.—Solid Cubic Contents of Logs—Continued. 
AVERAGE DIAMETER IN INCHES. 
Length in feet. 35 | 36 | 37 | 38 | 39 | 40 | 41 
CONTENTS IN CUBIC FEET. il 


34.9] 36.7% 


7 


oh A le ig RWS 96-73 | 2er27 (22009 |) aa ioe 

pepe Sa ee 33.41 | 35.34] 37.3} 39.41 41.5| 43.6 45.3 

Bae nae Ue wn bee 40.09 | 42.41] 44.8] 47.3] 49.8] 52.4] 550mm 

7 pan oe ad 46.77 | 49.48] - 52.3] 55.1} 58.1) 61.1 64. 2 

Be ee eee Oa 53.45] 56.55| 59.7] 63.0| 66.4] 69.8 73.3 

trek Wet topo re. 60.13 | 63.62| 67.2} 70.9 A ae) ewer 82.5 
1 Ss a ae ley aR nea! 66.81} 70.69) “7471 788 | a0 | gs 91.7. 
fe = oo, ert cera 73.49 | 77.75 | 82.1] 86.6| 91.3} 96.0] 100.9%mN 
[i oS ee Cake 80.18 | 84.82] 89.6] 94.5] 99.5] 104.7] 110.0) 
SF ee 86.86 | 91.89 | 97.1]. 102.4] 107.8] 113.4| 119.2 
AS Gree A oes 93.54 | 98.96] 104.5] 110.3] 116.1] 122.2] 128.49 
Ree he ee earn 100.22 | 106.03 | 112.0] 118.1] 124.4] 130.9] 137.5 9) 
fGen ee 106.90 | 113.10} 119.5] 126.0] 132.7] 139.6] 146.79) 
1 Baptist eo a 113.58 | 120.17} 126.9] 133.9] 141.0] 148.4] 155.9% 
1 ee 120.26 | 127.23 | 134.4] 141.8] 149.3] 157.1] 165.0% 
EO: | Wier es 126.95 | 134.30] 141.9] 149.6] 157.6] 165.8] 174.20 
Se ee: 133.63 | 141.37 | 149.3] 157.5 |°165.9| 174.5| 183.4900) 
Pies ee eee ce 140.31 | 148.44 | 156.8 | 165.4] 174.2] 183.3 | 192 5am 
Des ogee 22 8 eae 146.99 | 155.51 | 164.3] 173.3] 182.5] 192.0] 201.799) 
1 aaa oo epee aie 153. 67 | 162.58 | 171.7} 181.1] 190.8] 200.7| 210.9 9% 
eee Re See on ae eee 160.35 | 169.65 | 179.2] 189.0] 199.1] 209.4] 220.0 99% 
15 as tiny ae nee aed 167.03 | 176.71 | 186.7] 196.9] 207.4] 218.2| 229.2 0) 
1S IS es tale Ny Sree 173.71 | 183.78 | 194.1 | 204.8] 215.7] 226.9] 238. 4am 
7d Seadoo ae ig 180.40 | 190.85 | 201.6 | 212.6 | 224.0] 235.6] 247.5904 
sate ams toe oe) 2 nye 187.08 | 197.92 | 209.1 | 220.5] 232.3] 244.3] 256.79: 
“os ASAD Eee TORS ang 193.76 | 204.99 | 216.5 | 228.4] 240.6] 253.1] 265.999" 
We oy ee eee 200.44 | 212.06 | 224.0 | 236.3] 248.9] 261.8] 275.19) 
3 ice Di ere Ec 207.12 | 219.13 | 231.5 | 244.1 | 257.2| 270.5} 284. 2mm 
Donen aie eeath meee 213.80 | 226.19 | 238.9] 252.0] 265.5| 279.3] 293. 4uKe 
ey eo mee Oise 220.48 | 233.26 | 246.4] 259.9] 273.8] 288.0] 302. 6mNInN 
2] eee Aen ease pete 227.17 | 240.33 | 253.9 | 267.8] 282.1] 296.7] 311. 70S 
26 at Sane ae eas 233.85 | 247.40 | 261.3] 275.7] 290.4] 305.4 320.918 
pf ck 2 Hee oe 240.53 | 254.47 | 268.8] 283.5] 298.6] 314.2] 330.1 | 
1c a ae sens. 2 247.21 | 261.54 | 276.3] 291.4] 306.9] 322.9] 339.2mm8 
25 Seg ee RODS he ago 253.89 | 268.61 | 283.7] 299.3] 315.2] 331.6] 348.4503 
22 Sine RS a Gs 260. 57 | 275.67 | 291.2} 307.2] 323.5} 340.3|  357.6mKa 
1) a ie Ae ada eae 267.25 | 282.74 | 298.7] 315.0} 331.8] 349.1 366.7 J? 
ol ee a ee a ari 273.93 | 289.81 | 306.1 | 322.9] 340.1] 357.8| 375.9913 
[2.2 3S Sea a ge ROR 280.62 | 296.88 | 313.6 | 330.8] 348.4] 366.5| 385.1 93 

| 
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TABLE 5.—Solid Cubic Contents of Logs—Continued. 


AVERAGE DIAMETER IN INCHES. 


| | 


| | 
Length in feet. 42 | 43 | 44 | 45 46 | 47 | 48 


| 


CONTENTS IN CUBIC FEET. 


1 ee ee 38:5 | 40.3 | 42.2 | 44.2) 46.2) 48.2| 50.3 

2, joc Siege era 48.1 50.4) 52.8 CaaS ge 60.2'| E28 

1 2 ae Men 60s | 63.4) 66.3) 69.2 | 72/3) yee 

© why aR gen a Gio 70. 6 73.9 Ti 80. 8 84. 3 88. 0 
ee iO 80, 84.5 | 2 88.4 1-928 96.4| 100.5 
peer rcs 155 5. 86-61) 90.8) 995.01 ~-99.4| 103.9] 1038/4 | +4134 

| To SS eee eee Geel f0058 12 105.6.) 110.4 | 215.4) 190.5 |. tone 
eS eee 105.8 | 110.9] 116.2 | 121.5| 127.0| 132.5| ~138.2 

2 a eee ye lO (106. 7 13205 1 188.5 | 144. Go. Os 
«Ee een fete estate lor 3 | 3143.6) 150.0.) 156.6) ee 
ee eerie eo waz S| 54 Gi) 161.6 1 168.7) tes 
Ja eee fee St | HSA 165-7 | 173.1 | 1807 | ASS 
“3 Sh eee 153-9 | 161-4 | 16891 176.7 | 184.7| 192.8} 201-4 

7 ee eee 16226) 174 (987925 1187.8) 196.2 | 204.8 | 218k 
a hice AS 5 | 1G0eI 198.8 | 207.7 |. 216.9-|  o9nte 
ee 182.8 | 191.6] 200.6| 209.8] 219.3] 228.9] 238.8 
ee ee $92 90k | 211593) -990-9 1 230.8. |< 241. 0.| ses 
ee D020 1 211. 8+) 221-7 | 231-9) 949.4 | 259.0 | ~2Eae 
eee Sef) O91. 9 F 930-3 9490 | 953.9) 265.11 Saees 
Ee S22 de P34 Go| 2 24D, Ok 54. 265.41 27711 289. 0 
a eee 930.9 | 242.0} 253.4] 265.1] 277.0] 289.2] 301.6 
EN ore = 940.5 | 252.1 | 264.0} 276.1} 288.5] 301.2] 314.2 
a Pot te? DTA 5 | 287. 2 300. 1 | 31363)] seer 
Lo Se eee 5G 8) 27). FL O85. 1-1 298.2 | “S11. 6 | 32h3 | Sees 

_) Cae apnea ESA a IRD A} 905-7 | 309.3 1 323.1 | 337-3 1 35ieo 
ee res Beep 299 5) 2306.2 | 3203 | 8394.7) 340.410 sees 
0” eee Reo Gb) S025) 2316.8 | 330.34 346.2 | 361.4) 3770 
“1 SS eo aes FS | St2G | 397.34 349.4} 357.8) 373.5 | 389.6 
MR B0po0 e997 | 337-9 | 353.4]. 369.3 | 385.5) 4028 
[5 eae Sige aoe | 348.5 1364.51 380.9 | 397-6 | tee 

+ Sa aie eee 397.4 - |= 349.9 | 350.0| 375.5 | 392.41 409.6} 427.3 
er 336.7 | ° 353.0-| 369.6 | 386.6} 403.9] 421.7] 439.8 
ere = he 346.4 | 363.0] 380.1 | 397.6] 415.5] 433.7 | 452.4 
NC ies Sep 2873. to) 390.7 | 408.7}. 427.0 |: 445.8 |. 465.0 
ee eee Sea 383-9 | Abie? | 410: 7°|. 438.61 457.81 477.5 
Eee = ee 375.2{ 393.3} 411.8] 430.7] 450.1] 469.9:| 490.1 
eee 384.8 | 403.4] 422.4] 441.8] 461.6] 481.9] 502.7 
Lee age Als 5 | 439.9} 452.8} 473.2) 404.01 515.2 
ae | 404.1 | 423.6] 443.5] 463.9]! 484.7] 506.0} 527.8 


| CONVERTING CUBIC MEASURE TO BOARD MEASURE. 


| 

In selling logs by the cubic foot the preceding table would take 
the place of the log rule, taking the middle log diameter as the aver- 

‘age. For convenience, this table could be put on a caliper rule. 
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The pulp manufacturer would of course ascertain how much | 
pulp he could get from a hundred cubic feet of logs, the shingle | 
manufacturer how many shingles, the veneer manufacturer how | 


many square feet of veneer, and the lumberman how many feet 
board measure, and the price would be fixed accordingly. ~ 

Each manufacturer must finally find for his own mill a converting 
factor if close calculation is desired, because such items as the 


width of saw, the product, and the methods of the sawyer will | 


vary the output in different mills. An approximate factor may be 


found, however, for the same general class of material and product. 7 


In the case of lumber (1-inch boards) this factor varies with the 
diameter of the logs. From mill studies conducted by the Forest 
Service the averages for a number of mills have been determined. 
The factors of course apply only to straight, sound logs, since 
the deduction for defect is made by the scaler in the cubic-foot 
scale. Hardwoods run a little lower for the larger diameters. 


TABLE 6.—Relation between Solid Contents of 12-foot Logs in 
Cubic Feet and Saw Cut in 1-inch Boards. 


Board feet saw cut per cubic 


Actual saw cut in mill tests.a foot of log contents. 


Mid- 
dle , 

sae pile Band Band Band Band 

of log| tents saw ,} saw ,¢ Gang saw, saw, Gang 

ee 4-inch 7s-inc saw ,d 4-inch +5-inc saw, 

Boake kerf, kerf, gz-inch kerf, kerf, s-inch 
squared sawed kerf. squared sawed er 
on saw alive on saw alive 


ee 


Inch.| -Cu- ft. Bad. ft. Bd. ft. Bd. ft. Bad. ft. Bd. fi. Ba. ft. 
6 2.4 17 10 16 (Ga: 4.2 6. 
8 4.2 30 23 30 ico 0.9 & 

10 6.5 O2 4} 47 8.0 6.3 rt 
12 9.4 ) 63 66 8. 0 6.7 ‘- 
14}. 12.8 101 90 89 Te. (ele ve 
£16: S 133 120 117 1-9 is /€ 
Perak 2 170 | 157 150 8. 0 7.4 & 
20 ke: 2 213 198 192 8.1 7.6 re 
22.| 31.7 262 242 241 8.3 120 ig 
24 | 37.7 31d 2GU eae 8.4 (aera | 


a Saw test for Forest Service in Maine, 1902, by H. D. Tiemann. 
b Based on 167 logs, largely hemlock, some spruce and pine. 

c Based on 224 logs, largely spruce, some pine. 

d Based on 56 logs, largely hemlock, some spruce. 
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CUBIC CONTENTS OF SQUARE TIMBER IN ROUND 
LOGS. 


The most common methods of determining the cubic contents 
of square timber that may be cut from round logs is the so-called 
Two-thirds Rule, and the Inscribed Square Rule. 


The Two-thirds Rule. 


In the Two-thirds Rule the diameter of the log is taken at its 
middle point, or the diameters of the two ends of the log are aver- 
aged. The diameter of the log is reduced one-third to allow for 
§ slab and the remaining two-thirds is taken as the width of the 
square piece which may be hewed or sawed out of the log. The 
cubic contents of the squared log are then obtained by squaring 
this width and multiplying by the length of the log. 

This rule gives smaller results than the Inscribed Square Rule, 
which shows the contents of a square piece that may be exactly 
inscribed in a cylinder of the same diameter as the log. In sup- 
port of the Two-thirds Rule it is claimed that there is a certain 
amount of waste, due to the fact that logs are seldom perfectly 
round and eae and that the rule makes approximately the 
correct ioe eee for such irregularities. 

The Two-thirds Rule is sometimes called the Big Sandy Cube 


Rule. : 
| _ The Inscribed Square Rule. 


The Inscribed Square Rule gives the cubic contents of square 
pieces which can be exactly inscribed in cylinders of different 
sizes. The width of this square piece is usually obtained by mul- 
} tiplying the diameter of the cylinder by 17 and dividing the result 
by 24, or by multiplying the diameter by 0.7071. This rule of 
1 | Saumb for calculating the width of the inscribed square piece is 
)) based on the fact that one side of the square inscribed in a circle 
))| 24 inches in diameter is 17 inches long. 

The exact mathematical rule for determining the side of a square 
} inscribed in a circle is to square the diameter, divide-by 2, and 
| -extract the square root. The table following was computed by 
(| this method. 

| Practically the same results are obtained by the Seventeen-inch 

Rule, which is based on the fact that a 17-inch log will square 12 
| Reaches. According to the Seventeen-inch Rule ae cubic contents 
ofa log are ed as follows: Multiply the square of the diameter 

“of a log by its length and divide by the square of 17. 
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TABLE 7.—Square Timber Cut from Round Logs. 


INSCRIBED SQUARE RULE. 


AVERAGE DIAMETER IN INCHES. 


eee es | 7 | 8 | 9 | 10 | 11 12 | 13 | 14 

| CONTENTS IN CUBIC PERT: 
AG 18 17 22) Bh a ees a 

| 1 1.5 | 2.0) 2713.42 ao) GeO ee ee 
$423) 1-8 |) 2. 4-8 | BO 8 59s nee ees 

| 16. _:| 2.01 2.7 1-3.6) 4:5 \-5.6 1-67 1] 80 oer ee 
3.2 12.31) 3.0) 40! BL 62) 76 | 0 tee 

3 20 . 25 | 3.4) 4.41 5.6 | 7.0) 8.41) 10:0 ieee 

| B72 198137 | 49) 6 21°76 | 9 2 Te eee 

| W-1 13-0) 401° 5.3) 6.7) 8.3) 101 |) 0 |e ree 

| B62 ABB bo 44 P58 17. 8) 99. OF 10 1a |i 

| BS) Bobb 4.741 6.2 | 79 Oe Fe ee ee 

: 30... 13:8 | 5.01). 6.7 | 84) 10.4 126 15.0) Wee ees 

| S27. 4.01 5.4) 7.1 | 9.01 1L 1-13-45) 16 6 te ee 

| 4 | 4031. 5.71 7.5 | 9-61 11-8 1) 4S | 1 coe 
36...:1 45 |.°6.0) 8.0'\ 10.1 | 12 5-| 151 1807) 0 ee 

| S8.5.-)4.8 | 624:|°8.4 | 10.71 13.2) 1600) 19°02 oe 
40. 5.01 6-71 8.9 | 1b 2 | 13:9) 16.8 | 20:0) oe 

| AP) 58.) 7-1) 9.8 | 8 | 146) 196 2d ee eee 

| 44 1 5.5 | 74 | 9.8 12.4 | 15.3 | 98.5) 220 oe aoe 

| 46. 115.8) 7.7 10.2) 129 | 16.0 | 19.3.) 93:0 | eyne 

48° | 6-071 8.1] 10.7 | 13:5 146.6 | 20.2) 940) oe ee 

50... 163) 841790101141] 17-41 OL 0} 25.0 eee 

52_...| 6.5 | 8.7 | 11.5-| 14.6 | 18.0 | 2158 | 26.0) 305 jane 

| h4. | 6.8 | 9.1) 12.0 | 15-2 | 18.7 | 22 Ze) Oe eee 

| 56... 1.7.01. 9.4.| 12.4 | 15.7 |.19.4 | 23.5 | 2890 | oe eee 
B8....|7.3| 9.7 | 12.9 | 16.3 | 20.1 | 244 | 99°0)) en ees 
60_...| 7.5 | 10.1 | 13.3 | 16.9 | 20.8 | 25.2| 30.0 | 35.2 | 40.9 am 
62_-:.| 7.8 | 10:4 118.8 | 17.47 21-5 | 26.0 | SL | 363 2 ae 
64... .| 8.01 10.8 | 14.2 | 18.0 | 22.2) 26.9 | 32 0 | Se 
66_.._| 8.3.1 11.1 | 14.7 | 18.5 |. 22.9 | 97.7 1-33.0.| 3879. 
68_...| 8.5 | 11.4 | 15.1 | 19.1 | 23.6 | 28.6 | 34.0 | 39.9] 463 iM 
70.-..| 8.8 | 11.8 | 15.5 | 19.7 | 24.3 | 29.4 | 35.0 | 46 | 47-7 ae 
72-...| 9.0 | 12.1 | 16.0 | 20.2 | 25.0 | 30.2 | 36.0 | 42 23 405) ame 
74.2. | 9.3 |-12.4 | 16.4 | 20.8 | 25.77) 3h P3704 43-7 ee 
76....| 9.5 | 12.8 | 16.9 | 21.4 | 26.4 |319 |} 38.04 -44 5) Sto 

| 
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TABLE 7.—Square Timber Cut from Round Logs—Continued. 


INSCRIBED SQUARE RuLE—Continued. 


AVERAGE DIAMETER IN INCHES. 


Length 


| 


) 24 


tai | 15 | 16 | 17 | 18 | 19 | 20 
CONTENTS IN CUBIC FEET. 
10. en eae ee Aes ste 6) 18.9 
ce ee e715) | ES E16. 7 
i 12 4 14 el 15-81 -97.5 | 19.4 
meee te 14 2 ig tf 18. 0;| © 20:0 | 22.2 
ae fo ste 0-1 sb) 6 20.3°|- 22:3 | 25.0 
20 . PG a SP i 2 | 25. 1 27-8 
ao. ete PSe 29 1 | 9408) 97 6 | 30: 1 | 
Be ae ott St 4 27 | 80 1 | 33.3 
26>) 19.0) 23.11 26.1 | 29.31 32.6] 36.1 
ee ee 49 OS tl Sis) 685.1 | 388.9 
30 . PO Pont 30-8 S584) 37-6 |: 41.7 
ee te A) OR A oot 96 | 40.1 | 44,4 
ee 4 | 9021-341) 38:3) 242.6 | 47-2 
aoe 9G 2 | 39-0 136. f | 40,21 45-1 | 50.0 
BS ee I 8 eb AD 8 ft * A7G | 52.8 
mee | 9-9 35 G P40 2 1 45.0 | 50.1 }- 5d. 6 
eee | 3077) 37.04 42.2) 47.3 |. 52.6) 58.3 
ma | 39.2 | 39.1 | 44.2 49.5 | 55.1 | 61.1 
AG __ .| 33.6 | 40.8 | 46.2 | 51.8 57. 6 | 63. 9 
ee | 5 496 48. 2 |. 54-0 | 6021 | 66. 7 
50... .| 36.6 | 44.4 | 50.2 56.3.| 627.1 69.5 
na. .| 38.0 | 46.2) b2.2 | 58.5 | 65.2) 72.2 
BA __.| 39.5 | 48.0 | 54.2} 60.8 | 67.7 | 75.0 
56 -..| 41.0 | 49.7 re 63.0") 70-2 | 77.8 
58. _.| 42.4 | 51.5 | 58.2| 65.3) 72.7 | 80.6 
eee 4a ay Se 60? ff 67.5:|°-75.2 | 83.3 
pee 45 Ea | 62-3.) 69.8 | 77.7 |- 86.1 
piees | 46°81) 5G S64 3 | 72.0 | 80.2 | 89:9 
are) 46-2 1 58-6 1-66.3 | -74.3:| 82.71 91.7 
fs) 49-7 | 60.4-) 68.3} 76.5 | 85.2] 94.5 | 
eek ee 2 eh S| 78.8 | 87.7 | 97.2 
eae a BG 94 72-3} 81.0 | 90.2 | 100.0 
pee) aor Gy 7) 74 3.1 83.3 |. 92.7 | 102.8 
962) 55.6) 675 +-716.3.| 85.5 | 95.2 | 105.6 


BWM NMFHOOOOONNOODOPRWHNFHFR OOO ON ND SD Ole B&O 


22 
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TABLE 7.—Square Timber Cut from Round Logs—Continued. 


INSCRIBED SQUARE RuLE—Continued. 


AVERAGE DIAMETER IN INCHES. 
| | 
Oe ps 24 | 25 | 26 27 | 28 | 29 
| CONTENTS IN CUBIC FEET. 

#02222) 98:4 | - 90-0} °91. 7) Woes eels oy oe 
ore 996 24.0 26. 0 yo ier tag | aes We a 35.1 
Meo | 95.7 |. 98.0) 30.44) ee 35.4] 38.1] 40.9 

16.. 99.41 32.0|- 3471-376) © 5 45) 64 

iB 93:1 | ~ 36.01] °39.0)| “42.3 1 4556 14 ee 

20... 96.7 |  40.0| 43.4| 47.0| 50-6 | 5240. see 

22. 40.4 | > 44.0 1 47.7 |- S17 | Boe ele eee 

D4. 44.1 |- 48.0 | 52.1) 56.41.0747 653. ae 

apo: 47-8 | 52.0] 56.4) 6L1| 65.81 707) 739 

28. 54)’ 56.0| 60.71 65.8} 709+) 76-2 eo oes 

ie 55.1 | . 66.0 |. 65.1 4.70.5 | 7559) SEG eo eee | 
2h 58.8 | 64.0] 69.4| 75.2 81:0] 8741 |. 935 am 
aay 62.5 | 68.0} 73.7 |- 79.9 | 86.1) 92.5 |) 0g0 eae 
36... 66.1 | 72.0) -78.1| 84.61 91:11. 98.07 toe 
a5. 69.8| 76.0] 82.41 39:3! 96.24 109 2a 
402...) -7325.| °° 80:0 | 86:8 |. -94.0 1101-2) 08) ieee 
A2°° | 77-2 | ~ 84.0) 91.1 |. 98:7 | 106: 3°) 9 er 
44.\_.| :80.8| 88.0] 95.4] 9103.4) 11849) 419.7) te 
46....\- 84.5] 92.0} 99.8 | 1108. 1) 11G4'| 135 9 49s | 
43... 88.2] 96.0| 104.1 | 112.8 | 121.5 | 130.6| 140.2 | 
50:...| 91.9 | 100.0 | 108.5°| 117.5 | 126-6} 196.4) ee i 
52... | 95:5 | 104.0| 112.8] 122.1| 13.61 141.5|- 1519 | 
99.2] 108.0] 117.1 | 126.8 | 136.7 | 146.9| 157.7 | 
56_._.| -102.9 | -112.0| 121.5'| 181.5./ 1417 (5 eee 
58....| 106.5 | 116.0} 195.8 | 186.2 |-146.81) 457-8} 4 
60....| 110.2 | 120.0; 130.1 } 140.9 | 151.9 | 163.3.) 175.3 
G2....|- 113.8 | 1240 | 184.5 | 145.6 | 156.9168: 7 1 eos 
64_...| 117.6 | 128:0| 138.8 | -150.3 | 162.0) 1741 | 4985 
66....| 121.2 | 132-0| 143.2 | 155.0 | 167.01 179.6 | 192°8 
68....| 124.9! 136.0| 147.5 | -159.7 | 172/11) 185.0 | 198-6 
70....| 128.6 | 140.0] 151.8) 16441 177.2 | 1965 gees 
72,....|. 132.3 | 144.0 | 156.2 | 169.1 | 182 2 | 195.9 310-3 
74.2: |) 135.9 | 148.0-| 1605-1 173.8 | 187.31 OL © ie 
76....| 139.6 | 152.0| 164.8] 178.5 | 192.4 | 206.8 | 222.0 


TABLE 


Length 
in feet. 
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7.—Square Timber Cut from Round Logs—Continued. 


INSCRIBED SQUARE RuULE—Continued. 
AVERAGE DIAMETER IN INCHES. 
: 
30 | 31 | 32 | 33 | B40 SS ISG 
CONTENTS IN CUBIC FEET. 


| | 


ee ates Oe 33. 4 35. 5 Se AD 4A ae 
Se 8 40.0 42.6 Be Ae Ae 951 54. 0 
ead eee Cas 46. 7 49.8 52.9 | 56.2) 59.6 63.0 
i 50.8 53. 4 56. 9 Gen | 64.2 | 68.11 79 6 
Po. 2 60. 0 64. 0 BS 72-2 76 6 818 
wt = G85 66.7 TAA 75 6-— 80:3 | 85. £1} “90.6 
Sa G9. 9 73.4 78.2 83.2 | 88.3] 93.6 99. 0 
Beek s Ta. 2 80.1 85.3 90.S-\-. 96.3 | 102. 1 1}. 108 6 
Bee ee RG 86. 7 92.4 Os 3 | 104.3 | 110.6 | 117-0 
oe S89 93. 4 99-5 | 105.9 | 112.4 |) 119: 1 | 126-0 
be 4 G53 100.0) -106.6 | 113. 5 | 120.4 | 127.6 | 135-0 
Be oe OE G 2406. Se. 143-7 121.0 1-198 4 |) 496-1 | 44420 
PS 108 0 1G 0 8. 8-6 196.4 | 1446 | ee 
pee 114 3 190 127-9 | 136-2 |. 144-5 | 153.1 | 16270 
eee 10 Io 7 1 dS? | 152.5 IGE 7-170 
ee 77 139.4 | 1 2 15S 160.5 | 1702 ft 180-0 
pee st 4 A. 149 8 8 S 168.5. 178.7 | 1880 
Pe 48 Fl AGS | 156-4. 166: 4 |. 176-6-| 187-24) 188 O 
pea $46 4 4 953-5 [2163-5 174.0 |-184-6 | 195.7 207.0 
ee 5A EO 4 170-6 |. ASS | 192. 6 | 204-2 | 2160 
....| 158.8} 166.8) 177.7 | 189.1 | 200.7 | 212.7 | 225.0 
Pe Aga 1 173-5) 184-8 | 196.7. 1 208. 7 | 221.2 | 934 9 
Bee a7? eo 191. 9 | 204-2 | 916.7 | 299.7 + 2428. 6 
pe te eG ee 199.01 21 8 | 224. 7-| 23852 | 252.6 
fe et 103 5 1-206. 1 | 219.4 | 232.8 | 246.7 | 261.0 
1 00-5 = 200-2 | 2713. 2 |= 296-9 | 240.8 | 255.2 | 270-0 
p= 196 | 206. 8 |-- 290.3. | 234.5 | 248.8 | 263.7 | 279-0 
ee 68 ee 18. | 297-5 | 242.0 | 256.8 | 272.3 |- 288.0 
a ee i 290 2) 934 6: 249.6 | 264.9 | 280.8 | 297.0 
ee i 9G 8 Aj. 7 | 257.2 | 272.9 | 289.31 306-0 
a eee ey | 948 8 | 964.7 | 280.9 | 297.8 | 315.0 
Be eG 2 955.9 | «2272.3 | 288.9 | 306.3 | 324.0 
pee ey GG 9 | 263. 0-| 279.9 | 297.0 | 314.8 | 333.0 
oe 5 2701 | 287.4 | 305.0 | 323.31 342.0 
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CORD MEASURE. 


Firewood, small pulp wood, and material cut into short sticks 
for excelsior, etc., is usually measured by the cord. A cord is 128 
cubic feet of stacked wood. The wood is usually cut into 4-foot 
lengths, in which case a cord is a stack 4 feet high and wide, and 
8ieet long. Sometimes, however, pulp wood is cut 5 feet long, and 
a stack of it 4 feet high 5 feet wide and 8 feet long is considered 1 
cord. In this case the cord contains 160 cubic feet of stacked 
wood. Where firewood is cut in 5-foot lengths acord is astack 4 feet 
high and 64 feet long, and contains 130 cubic leet of stacked wood. 
Where it is desirable to use shorter lengths for special purposes, the 
sticks are often cut 14, 2, or3feetlong. A stack of such wood, 4 feet 
high and 8 feet long, is considered 1 cord, but the price is always 
made to conform to the shortness of the measure. 

A cord foot is one-eighth of a cord and is equivalent to a stack of 
4-foot wood 4 feet high and 1foot wide. Farmers frequently speak 
of a foot of cord wood, meaning acord foot. By the expression ‘‘sur- 
face foot” is meant the number of square feet measured on the side 
of a stack. 

In some localities, particularly in New England, cord wood is 
measured by means of calipers. Instead of stacking the wood and 
computing the cords in the ordinary way, the average diameter 
of each log is determined with calipers and the number of cords 
obtained by consulting a table which gives the amount of wood 
in logs of different diameters and lengths. 


TIMBER ESTIMATING. @ 


The purpose of estimating standing timber is to determine the 
quantity of specific products which can be cut from a definite area, 
and the estimate usually is made to furnish a basis for purchase or 
sale. The buyer expects to be able to cut the estimated amount 
of timber from the tract under the conditions existing at the time 


a The authors are indebted to Prof. H. H. Chapman, of the Yale Forest School, 
for assistance in revising this chapter. 
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of purchase, and the seller wishes to obtain an adequate return 
for his material. In case of an ordinary lumbering operation where 
all merchantable material is taken, the quantity of wood products 
actually cut, as indicated by the log scale, or by measurement on 
the ground of the logs produced, gives a comparison by which the 
accuracy of an estimate of standing timber may be judged. 

The first products of the forest are: Logs intended for lumber, 
poles, ties, or posts, and cord wood. With few exceptions the tim- 
ber is converted into the product which has the greatest stumpage 
value or readiest sale, and it should be estimated in terms of this 
product—usually saw logs. 

The contents of logs are measured by log rules. No two of the 
many log rules now in use give equal volumes for logs of identical 
dimensions, and the extreme variation in the scale of a given lot 
of logs by different rules may be greater than 20 per cent. And 
even by the same rule, logs may be scaled closely or very loosely; 
liberal allowance may be made for defects or practically no allow- 
ance at all, according to the training of the scaler or the closeness 
of utilization. | 

The closeness with which the timber is utilized will vary in a 
given stand. As stumpage values increase, the aim wil! always be 
to secure more timber by cutting to smaller diameter, by lower 
stumps, and by utilizing up to a smaller diameter at the top. 
Species which were at first considered unmerchantable and later 
become valuable must be estimated. Improved transportation ~ 
facilities and the introduction of better logging machinery encour- 
age the removal of poorer classes of logs formerly unprofitable. 
For these reasons estimates have to be revised to correspond with 
advance in values, and old estimates, even if they were correct 
when made, are usually too small for present market conditions. 

Since there are so many and so various factors influencing the 
standard of measurement, it is seldom possible to make an estimate 
of timber which will come closer than within 10 per cent of the 
actual quantity standing on the ground. Yet an estimate must 
always be based on the present market conditions, except when 
the owner plans to hold his timber for an expected improvement in 
values, and therefore requires an estimate which wiii include 
species and sizes not now merchantable. 
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CONTENTS OF STANDING TREES. 
Estimate by the Eye. 


Persons who have constant practice in measuring logs and trees 
are able to estimate the contents of standing trees by a mere super- 
ficial inspection. Skilled timber cruisers attain an astonishing 
degree of accuracy in such estimates, but this estimating of the 
contents of trees at a glance is possible only to one with special 
training. The inexperienced cruiser or one who is estimating an 
unfamiliar species must calculate the contents of standing trees 
from measured or estimated diameters and by the use of a log rule. 
It is necessary first to determine the lengths of the logs; then the 
diameter inside the bark at the top of each log. The scale of each 
log is obtained from a log rule and the results for the different logs 
added together for the total scale of the tree. This method in- 
volves the ability to estimate diameters at different points up the 
- tree and involves also a knowledge of the thickness of the bark, 
which varies at different points. 

An often-used method is to estimate the*length of the merchant- 
able portion of the tree, then estimate its top and base diameters, 
average these diameters, and determine the contents by the Doyle 
Rule. Ifthe length of the merchantable portion of a tree is 40 feet, 
the top diameter 6 inches, and the base diameter 14 inches, the 
average diameter would be assumed to be 10 inches, and the volume 
of the log would be, by the Doyle Rule, 90 board feet. 

A number of rules of thumb are in existence for estimating the 
number of board feet in standing trees. The following is a good 
illustration: 

Subtract 60 from the square of the estimated diameter at the 
-middle of the merchantable length of the tree, multiply by 0.8, 
and the result is the contents in board feet of the average log in the 
tree; multiply by the number of 16-foot logs for the total scale. 

For example, if the estimated merchantable length is 50 feet 
and the estimated middle diameter is 10 inches, there would be a 
subtraction of the arbitrary 60 from 100, the square of the diameter, 
with a remainder of 40. This multiplied by 0.8 gives 32 feet for 
the average log, and for the three 16-foot logs in the 50 feet of 
merchantable length gives 96 board feet as the total contents. 
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Volume Tables.@ 


Volume tables show the average contents of standing trees of 
different sizes; they are used extensively in estimating timber. 
They may be made for any desired unit—the cubic foot, board 
foot, standard, cord—or they may show the contents of trees in 
ties, poles, shingles, or other product. They are used to estimate 
the yield of wood and timber standing on specified tracts. Vol- 
ume tables are intended only for estimating a large number of 
trees. Compiled from the average of a number of measurements, 
they are necessarily inaccurate as applied to a single tree. The 
volumes of individual trees of the same species and same dimen- 
sions may vary 20 per cent or more. On the other hand, the 
average volume of a large number of trees of the same species, 
having the same height and diameter and growing under the same 
conditions, is very uniform, and tables showing the average vol- 
umes of a large number of felled trees give satisfactory results in 
estimating the contents of a large number of standing trees. 


VOLUME TABLES BY DIAMETER ONLY. 


The simplest volume tables show the average contents of trees 
of different diameters. The total contents of trees of any given 
diameter are computed by multiplying the number of trees by 
the average volume given in the volume table for that diameter. 

The tables are based on the measurement and computation of - 
volume of a large number of felled trees. The contents.of all 
trees of each diameter are then averaged. Thus an average is 
obtained of the contents of all 10-inch trees, of all 11-inch trees, 
and so on up. These averages are grouped together in the form 
of a table; the value of such a table is proportionate to the number 
of trees measured to form its basis. 

Volume tables by diameters alone are very limited in their 
application, because trees upon different tracts and on different 
portions of the same tract vary greatly in height and consequently 
in volume for the same diameters. Such tables can not be 
depended on unless it is known that the average height of the 


aAll volume tables are given in the Appendix- 
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timber to be estimated is the same as that of the trees from which 
the table was constructed. Frequently the average heights of the 
trees used in constructing the table are not given, and in this case 
the table is comparatively worthless. If, for example, the tables 
were based largely on tall trees, they would not be used where the 
trees are short. This objection is largely obviated by making 
local tables for restricted areas on which the general conditions 
for growth are fairly uniform. | 

Volume tables for trees grouped by diameters alone are designed 
primarily for commercial estimating in board measure. 


VOLUME TABLES BY DIAMETER AND STANDARD LOG LENGTH. 


A further grouping of the trees is necessary for very close deter- 
mination of volume, because in tables grouped by diameter alone 
all trees are averaged by diameters regardless of height or length 
of merchantable timber. Thus one-log trees are averaged with 
three-log trees, or even five-log trees, of the same diameter. In 
order to secure greater accuracy, volume tables based on trees 
grouped by diameters and number of logs were devised. Such 
tables are in actual use by cruisers in tall timber where a standard 
log length—for example, 16 feet—may be used in the estimate of 
the number of logs. 

To construct a volume table for trees grouped by diameters and 
number of logs, a large number of felled trees are measured and 
their volumes computed. The trees having the same number of 
logs are then grouped together, and the average volumes of trees of 
different diameters are determined for one-log, two-log, and three 
or four log trees. If the volumes do not increase regularly with 
increase of diameters, the irregularities are evened off by graphic 
interpolation, in which the actual values are set down on cross- 
section paper and a curve is plotted to give the average value at 
each diameter. 
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The figures are tabulated in a form similar to this: 


Volume Table by Diameters and Number of Logs. 


LENGTH OF STANDARD Loa, FEET. 
[Based on the measurement of trees. ] 
Diameter | One and | Two and 
breast- ae | one-half eee | one-half 

high. log trees. | log trees. 


Inches. Board feet. | Board feet. | Board feet. | Board feet. 
| 
| 


| 


| 


The great objection to this method is that trees are not always 
cut into logs of the same length. Only seldom, even with very 
tall trees, are all logs of equal length. A tall white pine may, for 
example, yield three 16-foot logs and one 12-foot log. If the 
volume tables are based on 16-foot logs, an inaccurate estimate 
would result if this were classed as a four-log tree, though this 
objection is largely obviated by the inclusion of half logs. 


VOLUME TABLES BY DIAMETER AND TREE CLASSES. 


Tables for trees of different diameters and classes are designed 
for use in very irregular forests where the trees have grown under 
varying conditions of density and form of the stand. Such tables 
are useful particularly in estimating cord wood in second growth 
hardwood forests. Volume tables based on diameter alone are not 
accurate for cord-wood work, while those which give separately the 
volume of the trees with large crowns, those with medium crowns, 
and with small, give very good results. 


VOLUME TABLES BY DIAMETER AND HEIGHT. 


The most accurate volume tables are usually considered to be 
those calculated according to diameters and heights. The Euro- 
pean volume tables are based on this principle and are used with 


satisfactory results, even where considerable accuracy is required. 
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Even when used in very irregular stands, where the trees differ 
largely in age and development of crown, such tables are more accu- 
rate than volume tables based on diameter alone. 

Volume tables based on diameter and height have been con- 
structed for several species in this country and used in the practical 
work of estimating. They give good results with trees of regular 
form like the pines and spruces, but with the hardwoods they are 
not entirely satisfactory unless separate tables are made for different 
tree classes. 

Volume tables may be made for poles, and it would be of great 
practical value to have tables showing the average length and top 
diameter of poles yielded by chestnut of different diameters, or 
the length and middle diameter of piles contained in pitch pines 
of different sizes. 

The purpose of studying the volumes of single trees is to facilitate 
the compilation of the contents of stands. Occasionally a single 
tree is sold, and a knowledge of its volume is desired, but ordinarily 
the single tree is of interest to the woodsman only as it forms a part 
of a whole stand or forest. 


Factors that Affect the Accuracy of Estimates. 


Different methods of estimating the contents and value of timber 
have been developed in various parts of the country. These 
methods differ in degree of accuracy of results and each is designed 
for a particular region and set of conditions. Each timber cruiser 
has his own peculiar method of estimating the contents of a stand 
of trees. With many the general principle of procedure is the 
same, but the actual application varies. The reason for this is that 
accuracy is not so much a matter of method as of judgment, which — 
can be acquired only through practical experience and training. 
Therefore it is not possible to learn from books how to estimate 
timber, though a discussion of the various general methods of work 
should prove helpful. 9 

Standing timber nearly always contains defects. Allowance is 
made for these defects in various ways, but the cruiser must be 
able to detect the outward signs of defects, and, from his general 
knowledge, must decide what percentage of the timber is sound. 
The personal training of the cruiser also enables him to use his eye 
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to judge distances, to note the average height and the diameters 
of trees, and to guess at their average contents. 

Accuracy in estimating timber depends primarily on this indi- 
vidual capacity and judgment, and secondarily upon the methods 
and upon the time which can be given to the work. To obtain the 
closest possible estimate, three things are essential: First, actually 
to cover the entire area instead of measuring only a portion of it 
on the assumption that an average may thus be obtained; second, 
to count the individual trees instead of merely guessing how many 
there are on the tract; third, to estimate the actual contents of each 
separate tree instead of depending upon an average. Since most 
estimates must be made hurriedly and at moderate expense, it is 
seldom possible to obtain this maximum accuracy. Hence the 
value of the trained cruiser who can substitute his judgment for 
expensive detailed measurements. The same degree of detail will 
not always give proportionately accurate results. The smaller the 
area the more carefully the work must be done, since there is iess 
room for averages and generalizations. | 


The larger and more valuable the individual trees the greater will » 


be the care necessary to secure a close estimate. The more varia- 
tion in the stand due either to topography or to openings the more 
work is required to get an accurate result. The less skillful the 
cruiser the more closely must he cover his territory if he desires 
an estimate which will compare in accuracy with that of a more 
experienced man. 


DETERMINATION OF THE CONTENTS OF STANDS. 
Covering the Whole Area. 


Since it is more accurate to cover the entire area than to estimate 
only a portion of it, timber cruisers endeavor to see all the timber 
whenever the character of the forest permits. 


ESTIMATE BY THE EYE. 


Formerly nearly all timber cruisers depended solely on their 
ability to make an approximate estimate of the amount of timber 
standing on a tract, after a more or less thorough inspection; and 
timber was so plentiful and cheap that accuracy was not essential. 
Usually the cruisers’ guess, based on a superficial examination of 

38850°— Bull. 36—10——5 
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the land, was sufficient for the purchaser. In recent years,as the | 
values of land and timber have increased, greater accuracy is | 
required, so that in many sections the estimates are now based on 
very careful methods, which involve actual counts of trees. Pur- 
chasers formerly were satisfied if the estimate underran the real 
f product of the land. But under present conditions a considerable 
underestimate might keep a buyer from purchasing and thus cause ~ 
him to lose a chance for profitable investment; while an over- 


estimate, by causing the purchase of land at too high a figure, 
would bring a loss instead of profit when the trees were cut. There 
is no uniform method in making an ocular estimate of timber on a 
given tract. Each cruiser does the work in hisown way. Suppose 
that a township of timber is to be estimated; the cruiser goes over 
the tract, examines the character of the timber, and then guesses 
either the total yield or the yield per acre. If the timber is fairly 
uniform in size and evenly distributed, the estimate may be made 
in a short time. Usually, however, the timber is not uniform, so 
that several parts must be estimated separately. Thus, if there is 
a mountain on the tract, the north slope may be estimated sepa- 
rately from the south slope, the lower slopes separately from the 
upper slopes, and the different watersheds, swamps, or other special 
types of land also separately. Some cruisers guess at the total con- 
tents of a township or part of a township in million feet or fractions 
of million feet; others estimate first the yield per acre and mul- 
tiply by the known or supposed number of acres in the area. 

The estimate by the acre is more reliable than the general guess 
if the cruiser constantly checks his judgment by laying off sample 
areas and carefully estimating the timber on them. 

| There are several methods of laying off rough sample areas with- 
out measurement. One way often used by cruisers is to count the 
trees in a circle that has a radius of 118 feet, or approximately 7 
rods, since a circle with this radius covers an area of about 
1 acre. In the spruce forests of the northeast 7 rods is about the | 
| distance that one can distinguish a tree by its bark. After count- | 
| ing the trees the cruiser estimates the contents of an average tree 
[ and multiplies by the number of trees for the yield per acre. A 

| quicker way is to count the trees in a circle with half this radius, 
| or 59 feet, for an area of approximately one-quarter acre, or one of 
| 85 feet radius for a half acre. In case the forest is very open, how- | 
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ever, one should use a whole acre, as the smaller area is less likely 
to represent average conditions. 

Still another method is to count the trees in a narrow strip by 
pacing off 10 yards, stopping and counting the trees for a distance 
of 2 rods or 11 yards on each side; then pacing off another 10 yards, 
again counting the trees, and so continuing until 55 yards have 
been paced. The area covered, 165 by 66 feet, comprises an area 
of one-quarter acre; or enough may be paced off to make a half or 
a whole acre. 

There are several ways of estimating the volume of the average 
trees in these methods of rough sample areas. Some estimate by 
the eye the average yield per tree. Some estimate the average 
number of logs per tree, and knowing, from the experience at the 
local sawmills, the average contents of the logs, determines the 
average yield of the standing trees. Another way is to select sev- 
eral trees of average size, estimate their volume, and use the aver- 
age of these as the average yield per tree in the forest. The best 
that can be said about these methods is that in the hands of a man 
with a great deal of local experience and opportunity to check 
his results by seeing tracts which he has estimated actually cut, 
he may oiten attain quite close results, provided he diligently 
examines the entire area. But so great is the chance for error 
that this so-called ocular estimating is no longer considered suf- 
ficiently accurate. It is still used extensively, but with increas- 
ing dissatisfaction. 


ESTIMATE BY INSPECTION OF EACH TREE. 


Most of the accurate methods of estimating used by cruisers in 
this country are based on a counting or an inspection of every 
merchantable tree. The simplest method, of course, is to count 
the merchantable trees, and then to determine the volume of an 
average tree and multiply this volume by the total number of 
trees. 

In mountain districts where the land is rugged and there is 
a constantly changing topography the merchantable trees may be 
scattered as individuals or in small groups, and under these cir- 
cumstances it is comparatively easy to count the merchantable 
trees without danger of duplication. If there is a possibility that 
the trees may be counted more than once, each one when it is 


HI 
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inspected and counted is blazed or otherwise marked. A method 
that requires greater skill is to estimate the contents of each tree 
as it is inspected. This plan is followed with large and valuable 
but defective hardwoods in the Appalachian region. When each 
watershed or secondary watershed, ridge, plateau, or other type of 
land is finished, the figures are added together for the total. 

A very exact method is to measure each tree with calipers and 
determine its contents by volume tables, and thus get at the con- 
tents of the whole stand. This plan may be used in the measure- 
ment of areas as small as 40 acres, to check the accuracy of cruisers, 
or to make estimates on larger areas. } 

In comparatively ievel regions the cruiser may cover his tract 
by running definite strips of a given width which do not overlap, 
but which cover the entire area. In very open pine timber trees 
may be seen and counted easily for 10 rods, or maybe 20 rods, so 
that by counting on both sides of a straight line a tract of 40 acres 
could be completely covered by from two to four strips. Ordi- 
narily, however, and especially in summer, brush will prevent 
accurate counting at distances greater than 5 rods, and this will 
limit the width of strip to 10 rods. Yet very few cruisers will go 
8 times across a ‘‘forty’’ to count every tree in 10-rod strips. 


A METHOD OF CRUISING A ‘‘FORTY’’ BY SMALL SQUARES. 


Another method of cruising which gives good results is to divide 
each ‘‘forty’’ into 16 small squares of 24 acres and to estimate the 
timber on each square separately. This method was described in 
an article in Rod and Gun, of Canada, of November, 1901, by A. 
Knechtel. The following description is essentially the same as 
given in that article: 


The cruiser begins at one corner of a ‘“‘forty;’’ for example, at- 


the southwest corner. He paces along the south line 10 rods east 
and then turns and paces 10 rods north. This brings him to the 
center of asquare 24 acres in extent, or one-sixteenth of the ‘‘forty.”’ 
Standing at this point he locates by the eye the boundary lines 
of the square and then estimates the timber upon it, usually by 
counting the trees and determining their contents from volume 
tables. = 

In dense stands, where the trees can not be readily counted, a 
flag may be placed at the center of the square to guide the cruiser. 


cs cri a ata 
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He then paces 5 rods south and then 5 rods west, which brings him 
to the center of the southwest quarter of the square. He estimates 
this small plot and then paces 10 rods north, where he stands and 
estimates the northwest quarter of the 24-acre square. He then 
paces 10 rods east and estimates the northeast quarter of the square, 
and then paces 10 rods south and estimates the southeast quarter. 


Fig. 1.—The method of cruising by dividing a “‘forty’”’ into 16 small squares. 


Having completed the estimate of one 24-acre square, he returns to 
the flag and paces from this point 20 rods north, which is the cen- 
ter of the second 24-acre square, which he estimates in the same 
way as before. This operation is continued until four squares have 
been estimated. The cruiser then takes in hand the tiers of 
squares directly east of the first series until the 16 squares, or the 
entire ‘‘forty,’’ have been covered. (See fig. 1.) 
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A METHOD USED IN OPEN WOODS. 


In portions of the southern pine belt a less systematic method is 
used. The cruiser has a compassman who runs a line through the 
center of the ‘‘forty’’ while he himself, usually mounted, rides back © 
and forth and views, estimates, or, if possible, counts all of the 
timber on the ‘‘forty,”’ being guided by his ability to estimate dis- 
tances and by the position of the compassman. By the use of the 
Doyle Rule, the contents of the average tree is guessed at, and the 
total estimate thus obtained from the count. 


Covering Only Part of the Area. 


In many regions the brush is so thick that it is useless to attempt 
to count ali the timber; and where the growth is small and the 
individual tree comparatively unimportant, the labor involved 
in counting is not justified. When a survey of the whole tract is 
definitely abandoned, and it is decided to measure accurately only 
a part of it, the total area of the tract must be known, and also the 
exact area to be covered by the cruiser. Also the stand on this 
subarea must typify the stand of the whole tract. Any difference 
between the two is the chief source of error, and this liability to 
error can be minimized only by increasing the proportion of the 
area covered to a point where the resulting average tallies with 
that of the whole stand. 


A METHOD USED IN THE LAKE STATES. 


A method in common use by cruisers in the Lake States as giving 
good results in all classes of timber is as follows: The cruiser through 
practice is able to judge his pace, so that he takes 2,000 steps to 
the mile. Starting from the corner of a section, ora forty, he paces 
along the line of the ‘‘forty”’ a distance of 125 steps, or one-fourth of 
the length of it; then he turns at a right angle along the center line 
of one-half of the ‘‘forty,’’ and goes 2,000 steps, or the 1 mile to the 
edge of the section. (Fig. 2.) All the trees are counted on a strip 
8 rods wide, or 25 steps on either side of this line across the section. 


Then on the side of the section opposite to the one on which he 7 | 


started an offset of 250 steps is made, or 40 rods, and a strip run back 
through the center of the next half. The area of two 500-foot strips 
in each forty is equal to just 20 per cent of the “‘forty,’’ or8 acres. The 
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estimate for each ‘‘forty’’ then may be obtained by multiplying the 
strips by five; but to insure greater accuracy in irregular timber 
the cruiser makes short excursions at definite distances on each 
strip, going both to right and left far enough to see the timber upon 
all of the land and to judge as to its uniformity. He then corrects 
the result obtained on the strip if his observations show him that 


S00 STEPS 


S00 STERS 


—- —-——- —--—-— 320 R00S—--——-- —- 
2000 STEPS. 


125 STEPS 
Fig. 2.—A method of making strip surveys that is used in the Lake States. 


the remaining timber is either lighter or heavier than that which 
he has counted and measured. 

The volumes of the trees are determined by estimating the num- 
ber of 16-foot logs in trees of average height, using half logs if neces- 
sary and guessing at the contents of the average log, or the number 
of logs per 1,000 board feet. The tree count will then give the total 
number of logs and total volume of the stand in board feet. 
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STRIP SURVEYS. 


The principle underlying the use of strip valuation surveys is 
the measurement of trees on narrow strips distributed systematically 
over the forest and covering, in the aggregate, a specified propor- 
tion of the total area. In the practice of the Forest Service of the 
United States Department of Agriculture the strip surveys are one 
chain or 4 rods wide and 10 chains or 40 rods long, so that each 
covers just one acre, and thus the tree measurements and forest 
descriptions of each acre may be kept distinct. 7 

A crew of at least three men is required to lay off the strips. 
One, a tallyman, carries a notebook or tally sheets, and records 
the species and their diameters as they are called out by two 
calipermen; he also makes any necessary descriptive notes. The 
strip is measured lengthways with a surveyor’s chain—that is, 
stretched on the ground. The tallyman carries the forward end 
and one of the calipermen the other. The trees within an esti- 


mated distance of 33 feet (one-half chain) on each side of the chain 


are then calipered. Then the crew moves forward another chain 
length and the process is repeated until 10 chains have been 
measured. 

If there are four men in the crew one man lays the direction of the 
strip with a compass and carries the forward end of the chain, two 
men caliper the trees, and the fourth makes the records. The com- 
passman directs the work of the crew, and sees that the calipering 
is accurately done, that no unsound trees are measured, and that 
the calipermen keep within 33 feet of each side of the chain; also 
he make the observations for the descriptive notes, which he dic- 
tates to the tallyman. As itis difficult for the compassman to direct 
the course and at the same time make observations of the character 
of the forest and oversee the work of the others, a fifth man is some- 
times added to the crew. This enables the leader of the crew to 
devote his whole attention to directing the work and making the 
descriptive notes. 

If the trees are to be counted and not measured, two men in the 
crew are sufficient, one to do the counting, the other to manage the 
compass and the forward end of the chain, to record the counts, 
and to take notes on the forest. 
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DISTRIBUTION OF STRIP SURVEYS. 


There are two general methods of distributing the strip surveys 
over a given tract; first, to lay them off in long strips running across 
the tract, parallel and equidistant; and second, to locate them as 
isolated sample areas. 

The Forest Service uses the strip method not only to obtain 
estimates of the merchantable timber, but also to secure a count 
of the trees not yet merchantable, to make forest maps, and to 
gather other detailed information necessary for a practical forest 
working plan. Under these circumstances lines of strip surveys 
are usually laid off parallel and equidistant, and run across the 
entire tract. Suppose, for example, that a township in the Adiron- 
dacks is to be estimated. The first step is to determine the per- 
centage of the area to be included in the valuation surveys and to 
make a plan for their distribution. Usually one side of the tract 
is chosen as a base line and the strips are laid off at right angles 
to it and at equal distances apart. Stations are marked along the 
base line to indicate the location of the strips. The crew starts 
at the first station, near the end of the base line, and runs a line of 
10-chain strip surveys across the tract in the chosen direction. At 
the farther side of the tract the crew chains along the line the dis- 
tance which is to separate the strips. Then a second line of strip 
surveys is laid off parallel tothe first, and running in the opposite 
direction, to station No. 2 on the base line. As soon as the base 
line is reached the crew proceeds to the third station, when a new 
strip is started parallel to the other two; and so on until the whole 
tract has been covered. 

As the strip method is ordinarily used, the chaining is not done 
very carefully. For exampie, the compassman may attach the 
chain to his belt at the back and in walking forward mark off the 
distances merely by scratching the surface of the ground with the 
heel without marking by a pin or stake. Moreover, the chaining 
usually is not done on a horizontal plane, but the lengths are 
measured along the ground regardless of the slope. Thus, while a 
valuation survey run up and down a steep slope will cover an acre 
of surface, it is less than 10 chains long when projected on a map. 
Because of this inaccuracy the strips often do not fit precisely into 
the map, but there is small likelihood of any considerable error 
from this lack of precision, because the errors in laying off single 
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acres largely compensate each other. It is only when the chain- 
ing is used for a topographic map as well as an estimate that accu- 
rate chaining on the horizontal is necessary. 

It often happens when a line of strip surveys is run across a given 
area that the last strip is less than 10 chains in length. Strictly, 
this should be regarded asa fraction ofanacre. Thus, for example, 
if the last strip is 44 chains in length, it comprises 0.45 of an acre. 
When the results of the measurements on this short strip are used, 
and it is necessary to give figures of stand per acre, they must be 
divided by 0.45. In practice, however, where the forest is uni- 
form, the whole acre is completed, either by continuing over the 
line or by turning and finishing inside the line in another direc- 
tion, in order to facilitate computation and to avoid fractional 
acres whose results must be converted into terms of whole acres. 


PREPARATION OF A FOREST MAP. 


The preparation of a forest map oiten is combined with the esti- 
mate. In most cases a contour map is not planned, but rather a 
map which will show simply the distribution of the timber, the 
forest types, the location of the roads, streams, and main ridges. 
Such a map is prepared in the following way: When a strip inter- 
sects a road or stream the tallyman notes the point of intersection 
and also the direction of the road or stream, so that it can after- 
wards be located on the map. Ii a road or stream crosses several 
strips the points of intersection are connected on the map and the 
exact location thus indicated. When a stream or road is crossed, 
the tallyman takes any steps necessary to record its character and 
width. The description of each acre includes the general direc- 
tion of the slope, and if there is a marked change in the degree of 
slope in the middle of the acre, that fact and the point of the 
change are noted. The location of ridges may thus be determined 
and sketched on a map from the description of each acre. 

It is possible, also, to make a map of the forest types, because 
the description of each acre includes a statement of the type. Ii 
an acre crosses from one type into another, this fact is explained 
on the tally sheet and the point of change is indicated, so that the 
outlines of the different types may be sketched on the map in the 
same way as the roads and streams. 


TIMBER ESTIMATING. 75 


The systematic gridironing of a tract, however, would not always 
be the best plan of distributing the strip surveys. Thus, for 
example, in mountain country, where the merchantable timber is 
on certain types of land or slope or in small or very irregular-shaped 
stands, it is usually better to lay off strip surveys more or less 
irregularly, in such a way as to obtain an average yield per acre of 
the type or area under immediate examination. If the timber 
on a smail watershed is to be estimated and the yield per acre 
along the stream differs materially from that on the slopes, strip 
surveys must be taken, and the yield per acre determined sepa- 
rately, for each type of forest. The strips are laid off by judgment 
and not by rule, as in the gridiron method. 

In mountainous country the most exact results come from run- 
ning the strips as far as possible directly up and down the slopes, to 
cross the different types. Only in this way can a fair average be 
obtained. Strips run along the bottom of deep coves or ravines to 
get the average stand in such coves, will in reality measure the very 
best timber and the result may be an overestimate of the actual 
stand by 100 per cent. To separately mark the type areas, the 
strips need not be confined to the type, but, in continuing through 
successive types the boundaries between types will be noted and 
separate tally sheets or portions of sheets used for the different 
types. The area of each type afterwards may be sketched in a 
map as shown by the intersections of the strips; or the proportion 
of each type in the strips may be taken to correctly represent that 
for the whole tract. 


MEASUREMENT OF THE TREES. 


The strip methods may be used without calipering the trees, 
but by counting them, or by guessing the contents of each mer- 
chantable tree as it is counted. Usually, however, the trees are 
calipered to the nearest inch at breastheight. Sometimes the 
trees are grouped into diameter classes of 2 or more inches. Ordi- 
narily one measurement of each tree is taken unless it is obviously 
eccentric, when two diameters at right angles are measured, and 
the average is recorded as the diameter. Care must be exer- 
cised not to take the measurements below breastheight. A 
tired man is apt to lower his calipers and measure at 3 or 34 feet 
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instead of 44 feet. With small timber, that averages 6 to 10 
inches in diameter, the error due to low measurements is practi- 
cally negligible, but with large timber it may seriously affect an 
estimate. In old spruce, careless calipering has added | inch to 
the diameters of 20 per cent of the trees. This means for every 
1,000 trees an overestimate of 8,000 feet, or on an average on spruce 
and hardwood lands about 300 feet per acre. Care also should be 
exercised to place the calipers at right angles to the axis oi the tree. 

~ is obvious that a considerable error may result if the calipers 
are placed obliquely on the trunk. When thereis a bulge or other 
normal swelling at breastheight, the measurement should be’ taken 
just above and not below the obstructions. In tropical countries, 
or with certain trees, like cypress, where many of the trees are but- 
tressed, the measurement can not be taken at breastheight, and 
special methods of grouping are used. 

In an estimate of merchantable timber only apparently sound 
marketable trees are included, and frequent errors in estimating 
come from counting unsound trees. Inexperienced or careless men 
will measure trees which may appear sound and merchantable, 
but which are really defective. Great care must be exercised to 
scrutinize each tree for signs of defect. Usually decay manifests 
itself by some external sign, such as punk knots, white resin, un- 
healthy crown, broken top, or dead limbs. A cruiser must know 
these signs. If he is working in a new country, he should associate 
with him some local woodsman who is familiar with the character 
of the timber. 

In a great deal of government work trees below the merchantable 
size and sound trees of species not yet merchantable are measured 
in connection with preparation of working plans. 

The methods of determining the volume of the trees on the strip 
surveys are described in later sections. __ 


RECORDING THE MEASUREMENTS. 


The diameter measurements are recorded in a tally-sheet note- 
book. The tally sheet is ruled in columns; the first column shows 
the diameter classes, by inches or by groups of 2 or more inches, 
and the other columns are for the various species. A special form 
of tally sheet used by the Forest Service is bound in books which 
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will fit a coat pocket but not a hip pocket. The books have stiff 
board covers, which do away with the old cumbersome and 
insecure tally-sheet holders. 

The trees are tallied by dots and lines, in blocks of ten, as indi- 
cated in the following table, which shows the marks corresponding 
to different numbers: 


4 a “Sy F x Co PA fo F /0 
, oee?eeeeece es Ae ee ie VA' Xx 
eeeee ®@ | 
This method is economical of space and enables the recording of 


a large number of trees on a single sheet. 


| 
NUMBER OF STRIP SURVEYS REQUIRED. 


Usually the sample strips should comprise from 5 to 10 per cent 
of the total area. Sometimes it is possible to include 20 or 30 per 
cent, but on large tracts from 5 to 10 per cent is considered suffi- 
cient. On very large areas of 100,000 or 200,000 acres the strips 
cover 2 to 3 percent. In recent work on the National Forests the 
strips have been run one-quarter or one-half of a mile apart, and 
thus take 5 per cent or 24 per cent of the total area. 


COMPUTATION OF RESULTS. 


After the measurements are secured, the average yield per acre 


may be computed in two ways: 

(1) By computing separately the yield of each acre, and averag- 
ing all together; or (2) by constructing a model acre through the 
adding together of the number of trees of each diameter which 
occur on all the sample plots and dividing the result by the num- 
ber of plots, which gives the average number per acre of trees of 
each diameter. For example, to construct a model acre the aver- 
age number of 6-inch trees on all the acres measured is calcu- 
lated; then the average number of 7-inch trees; then of 8-inch 
trees, of 9-inch trees, etc. The result is a model acre having the 
average number oi trees of each inch diameter. Only one com- 
putation of yield is then required, and this will represent the 
average of all the sample acres. 
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The method of computing the contents of a model acre or of any 
sample acre depends upon whether or not height measurements 
have been taken. Ii heights have been disregarded, the compu- | 
tation may be made in the following way: 

Make four columns of figures as shown in the accompanying form. — 
In the first column place the diameters, in the second column the 
number of trees of each diameter, in the third column the average 
contents of trees of different diameters, and in the fourth column 
the total contents of all trees of each diameter, which is found by 
multiplying together the values in the second and third columns. 
The figures in the fourth column are then added together for the 
: total contents of the acre. 

Under ordinary circumstances a crew of 4 men should be able’ | 
to measure off 30 to 50 acres a day if only the merchantable timber | 


a 


i is included. In very open woods this number may be increased. | 
hi Where small trees are measured and special care is taken in laying | 
. off the strips, 20 acres a day, or 24 miles of line, is about all that a 

| cruiser can measure. 


i Form for computing the contents of sample plots. 


HEMLOCK. | 
| 
Hs Contents of | 
" Diameter | Number of | average tree | Total con- | 

breast-high. trees. from vol- tents. | 
| ume table. 
! —__—_—___ $$ | —_____ 
it i 
1 Inches. Board feet. | Board feet. 
i 10 10 45 450° bo ne | 
i! 11 11 65 715 
1) 12 9 90 810 | 
it 13 8 118 | 944 
| 14 8 143° (tes | 
it i: 15 9 P| 1,575 | 
1 16 7 205. |= 1,435 
i | 17 6 240 | 1, 440 
i 18 6 275 | 1,650 
i| 10, 163 
| : | | 
| 
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ESTIMATE BY COUNTING LOGS. 


A modification of this method is to make an estimate by counting 
logs. This consists in going over a given tract by strips 4 rods wide, 
and their distance apart will depend on the proportion of the area 
to be covered. The estimated top diameter of each merchantable 
log is recorded, and, if advisable, the estimated breastheight diam- 
eter of each tree. If there is a crew of 2 men, one directs the strip 
on a compass line and paces the distance, the other records the 
diameters of the trees and logs. The compass man first paces off a 
short distance, for example, 10 yards, and waits until the tally man 
records the trees in that distance and comprised within a 4-rod 
strip. The tally man records on a tally sheet the estimated breast- 
high diameter of each tree and the estimated top diameters (inside 
bark) of each 16-foot log, as shown by the following table: 


Summarized record of estimated diameters. 


SPRUCE. 


{Waterville, N. H. Block, Snow Brook. Compartment, II. Strip, No. 17. 
Course, N. 8° E. Length, 120 rods.] 


| 


| | TOP DIAMETER OF LOGS INSIDE BARK 
| | (INCHES). 
Diameter age | 
breast-  bero 
high. | trees. 6 | 7 S | _ 


| | NUMBER OF 16-FOOT LOGS. 


et 
o> 
ol 
om) 


| | 
Inches. | | | | | | 
12 | 91 | 83 | 68 | 59 | 44| 33] 16] 8| 8| 
ey | | | ine 
$0.42 2) | | | | 
(5 aa Reet ag | | 
12| 30 ieee 
135 | | 
14!) 15 | 
1al 2 | | | 
| 
| | 
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lf there are several species, the columns for breasthigh diameter 
and number of trees may be omitted, and the top diameter arranged 
vertically, a column for each species. The compass man keeps 
track of the distance paced, and makes a note of roads and streams 
that cross the strip, and of any other information required in the 
cruise. The strips, together with the roads, streams, and other 
features, may later be platted on a map. A separate tally sheet is 


used for each strip, or part of strip, for which a separate estimate is _ 


required. A new record is made, for instance, when a new water- 
shed is reached, when the compass direction of the strip is changed, 
or when a different forest type is encountered. If necessary, one 
man can work alone. | 

The records enable the determination of the contents of the logs 
by any desired log rule, the determination of the total number of 
trees, the average number of logs per tree, the number of trees or 
logs per thousand board feet,and the yield per acre. Oneof the 
advantages of the method is that each tree may be scaled for what 
it will yield, by discarding the crooked and defective logs. The 
only reduction necessary from the final total scale is a certain per- 
centage for hidden imperfections not apparent on the standing 
trees. 

In northeastern spruce forests one crew of two men can work 
over a strip 14 miles long ina day. If the strips are laid off one- 
fourth mile apart, this means a cruise of 300 acres per day. 

The method requires not only a knowledge of what constitutes 
a merchantable log, but also the ability to estimate diameters 
by eye. It requires a trained eye and can not be practiced by a 
novice. It is open to the further objection that it is very slow. 
Its chief advantage is that a volume table is not required, and it 
is equally applicable to all species; forms, and heights of trees. 


SYSTEMATIC PLOT METHOD. 


The principle of the systematic plot method is the same that 


underlies the strip methods. Compass lines are run at regular 


intervals, but instead of measuring a continuous strip, only a part 
of each strip is measured, in the form of plots spaced at regular 
intervals along the course. These plots are laid off by the eye, 
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and may follow the plans described for rough sample plots under 
estimating by the eye on page 66. They will seldom be run out 
by compass, as too much time would be lost. The trees in each 
plot may be calipered, or tallied by the eye, or merely counted, 
with the selection, by eye, of an average tree, the volume of which 
can be determined either by the logs contained or from a volume 
table. 
A METHOD USED ON THE PACIFIC COAST. 


On the Pacific coast the cruiser, alone or with a compass man, 
starts from the center of one side of the forty and paces along a 
compass course across the center of the forty a distance equal to 
one-tenth of the width of the ‘‘forty.’’ Standing here, he laysout by 
the eye a circular plot containing an acre, as described on page 66, 
and counts all the trees by species; then for each species he selects 
an average tree for the plot. The breast-high diameter is measured 
or estimated, and the top diameter and number of merchantable 
logs in the tree. The middle diameter is assumed to be the arith- 


_metical mean of the breasthigh and top diameters, and the volume 


is obtained by the application of the rule of thumb given on page 
60. 

The cruiser then proceeds in the same direction a distance equal 
te one-fifth of the width of the forty, and lays off a second plot. 
Proceeding in this way he measures five circular plots, of an acre 


_ each, across the center of the ‘‘forty,’’and these contain 124 per cent 
_or one-eighth of the total area. A correction factor is applied to 


the final result if observation shows that the plots are too heavy or 
too light. 
SCATTERED OR ARBITRARY PLOTS. 


One of the most rapid methods of estimating is to locate a few 


_ plots in timber of average density of stand, run out the boundaries 


with care, and determine the volume of the stand per acre on the 
plot by some such careful method as calipering the diameters, 
measuring the heights, and using a volume table. The average 
stand thus obtained is assumed to be the stand per acre for that 
portion of the tract which has similar timber. The difficulties in 


the way of determining by inspection what constitutes an average 


stand are somewhat reduced if it is possible to divide the area into 
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two or more portions, or types, on each of which the stand will be © 
comparatively uniform, but so great is the local variation in stands 
of timber that it is almost impossible even for experienced men 
arbitrarily to pick out plots which will truly represent the average 7 


stand. 
ADVANTAGE OF STRIP SURVEYS. 


The chief advantage of strip surveys is that the sample acres 


represent a good average, inasmuch as they are run straight through 


the forest and include whatever may be in the course, while arbi-_ 
trary plots are likely to be located in the best areas and hence give © 


too large results. A second advantage of the strip survey is that 


it may be made very rapidly and therefore many more sample areas ~ 
are obtained than is possible with carefully surveyed plots. The © 
third advantage is that the systematic location of the strips enables 


the preparation of a map. 


The one disadvantage of the method is that there is always a 
chance of error in estimating the width of the strips, but this is not © 


a serious disadvantage if the caliper men are careful. 


THE USE OF HEIGHTS IN ESTIMATING. 


Next to diameter, height is the most important factor in deter- _ 
mining the merchantable contents of a tree. Mistakes in judging © 


height are easily made, especially in unfamiliar timber, or in pass- — 


ing from shert to tall timber, or vice versa. 


It is customary to average the heights of trees. In methods — 
which depend on number of trees and average volumes, the cruiser _ 
judges the average height, or the number of merchantable logsin his | 


average tree, by sizing up the stand during hiscruise. At the most, 


he may separate his timber into two classes—large and small, or by | 
area into one or more types, and use the same average heights for — 


all trees in the class or type. 


A more accurate method of using heights in cruising is ie deter- — 


mine the average heights of trees of different diameters in the fol- 


lowing way: After the trees on a sample acre have been calipered | 
in the usual way the heights of a limited number of trees, generally | 


from three to ten for each species, of different diameters, including 


small, medium, and large trees, are measured. The cruiser selects 
for measurement trees which appear to him to be of average height in | 
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their class, whether small, medium, or large. When the height ofa 
tree is measured, the diameter also is noted. After these height 
measurements have been made a curve is constructed from which 
a table may be made to show the average height of trees of any 
diameter. This is done in the following way: On a sheet of cross- 
section paper (fig. 3) let the vertical lines represent successive 
diameters at l-inch intervals, and the horizontal lines successive 
heights at 1-foot intervals. Assume, for example, that the follow- 
ing measurements were taken for Loblolly Pine: 


ramneger ai WPCWES 2 iS ee a 10-15) 49) 24 
CSLSTg A, Te Eyes Be eal eg a 2m a a ee oe 75 89 99 101 


Mark on the cross-section paper the point where the vertical 
line running from the diameter point 10 meets the horizontal line 
running from the height point 75. Mark the points of intersec- 
tion for the other diameters and heights in the same way. Then 
draw a regular curve through or as near the points as possible 
in the way shown in fig. 3. The height corresponding to any 
diameter may then be read off from this curve. Thus, to find the 
height of a 16-inch tree, note the point where the vertical line 
running up from the 16-inch point meets the curve; then from this 
point of intersection follow the horizontal line to ascertain the 
height. In the example given the average height of a 16-inch 
tree is 86 feet. 

This method is used to find the contents of sample acres in the 
following way: Make a table of four columns. In the first column 
place the diameters; in the second column the number of treesof _ 
each diameter given in the first column; in the third column the 
average height of trees of each diameter, these average heights being 
obtained from a curve such as has been described; in the fourth 
column the contents of an average tree from a volume table; in 
the fifth column the total contents of all trees of each diameter. 
Then add the fifth column, and the result will be the total con- 
tents of the sample acre. 
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Fig. 3.—Curve showing heights of trees of different diameters. 
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The following is an example of such a table: 


LOBLOLLY PINE. 


| | | Contents of | 
| Total con- 


Diameter | x | “ average tree 
breast-high | gewolig | eas from volume tents (board 
(inches). . . | a table (board | feet). 
| feet—Seribner). 
10. | S| cs D7 456 
| 12 a 82 107 963 
| 14 ao 88 175 350 
| 16 ay 92 257 | 771 
| 18 ie | 96 357 1,071 
20 i 98 454 1,816 | 
22 oy 100 565. nba 
| ee te 
| | | 


In hardwood timber and southern pine growing in open scattered 
stands, there is not only great variation in total height of trees on 
the same tract but the number of merchantable logs in a tree does 
not depend alone on its height, but also on the form of the crown 
and clear length. In very close estimating of valuable timber on 
tracts as small as 40 trees it may become necessary to tally the 
merchantable length of every tree on the portion covered. 

Some cruisers classify the trees as they measure them into two- 
log, three-log, four-log trees, etc. They have on their tally sheets 
several columns for each kind of tree, as follows: 


WHITE PINE. | HEMLOCK. | 


| 
Bisnieee Two- Three- | Four. Five-| Six- Praa Three- | Four- Five- 
log log | log | log | log log log | log 


high. ‘trees. trees. ‘trees. trees. trees. trees.| trees. | trees. trees. 
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The total amount of timber on the area on which the trees are 
counted are then determined as follows: Find from a volume 
table, such as that given on page 181, the amount of timber in an 
average two-log tree of each diameter, and multiply this amount 
in each case by the number of trees of the diameter in question. 
Add together the results thus secured for the total amount of tim- 
ber in the two-log trees. Make a similar calculation for the three- 
log trees, or the four-log trees. Then add together the total con- 
tents of the two-log, three-log, and four-log trees for the total amount 
of timber on the area. 

Another method is to estimate the total height of each tree when 
measured and to group the trees in height classes as follows: 


WHITE PINE. 


Diameter | Under 60 | 60to80 | 80to100 100 to 120 | Over 120 
high. feet. feet. feet. feet. feet. 


75 ae 
| 
| 


| 

| 
| | 
| 


The total amount of timber on the area may be determined in 
the way described above, if volume tables exist which give the 
contents of average trees under 60 feet, 60 to 80 feet, 80 to 100 
feet, etc., in height. 

If no such tables exist but there are tables for trees of all heights, 
the cruiser should measure in the woods the average heights of 
trees under 60 feet, 60 to 80 feet, 80 to 100 feet, etc. He should 
then compute the average diameter of the counted trees under 60 
feet, 60 to 80 feet, 80 to 100 feet, etc. Knowing the diameter and 
the height of the average tree under 60 feet, its content is secured 


- from a volume table of heights and diameters. This value is then 


multiplied by the number of trees under 60 feet in height. The 
contents of the trees 60 to 80 feet, 80 to 100 feet, etc., are found in 
the same way, and the totals are added together for the total 
amount of timber on the area. 


TIMBER ESTIMATING. S7 


Except on the very smallest areas, the diameters of more than a 
}small portion of the timber are recorded but seldom, even in the 
) most accurate methods, and it is still more seldom that the height 
| of every tree will be recorded. 


A METHOD USED IN SOUTHERN YELLOW PINE. 


A method used by the Yale Forest School in yellow pine is 
| intended to combine the advantage of counting the trees on a wide 
) strip with that of a tally of the heights of a large proportion of the 
| trees. Strips on compass lines are run across the tract, on which 
| the trees are counted to a width of 10 rods. Should the crew con- 
| sist of a compass man and two cruisers, each cruiser takes a 10-rod 
| strip on one side and parallel with the compass man. 

_ In this way 20 rods are covered, and two strips, one through the 
center line of each half of 40 acres, will cover 50 per cent of the 
entire area. In ordinary pine timber the cruiser can travel along 
the outer or farther edge of his strip and thus view the timber out- 
side of the strip, not counted. In hardwoods, swamps, or under- 
brush, he takes the middle of the strip and counts to a distance of 
5 rods on each side. 

One cruiser with a compass man could cover 20 rods in open 
timber, but under all conditions could be sure of only a 10-rod 
strip, and working alone he could not cover more than 10 rods. 
One man, or two, running 10-rod strips, would have to run four 
strips per 40 to equal the accuracy of the double crew, but this 
would seldom be done. Two strips of 10 rods would give 25 per 
cent of the area. 

The compass man has the same opportunity to make a map and 
take notes on the topography as he has in other strip systems of 
estimating. The cruisers record their own tally and for volumes 
depend on a volume table based on breast-high diameter and mer- 
chantable 16-foot logs and half logs. The diameter and merchanta- 
ble height of every tree on the strip might be tallied, but it was 
found that equally accurate results were obtained on these wide 
strips by tallying the dimensions of-every fifth tree. In order to 
avoid the tendency to select too large or small a tree for tallying, 
it was the rule to tally each time the tree nearest the cruiser. 
This tallying of 1 tree in 5 instead of every tree enables the crews 
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to cover nearly twice the areainaday. In makine the field records, — 
therefore, the merchantable height as well as the diameter wag 
recorded in the following form: 


@FACIES —/4Ve 


D. B+, 1L0G |24065 |244065 | 34065 | ETC. 


14 | | 
/@ | 
e—e 
16 | 
° °e ® 


Fic. 4.—Method of tallying standard logs and diameters. 


Both diameters and heights are judged by the eye, but calipers 
may be carried, with which to check frequently the measurements. 

The accuracy of this method may be slightly increased by 
tallying, in a class by themselves, the dimensions of every one of 
the larger trees, instead of only 1 in 5. 

Ii 50 per cent of the area is covered, 10 per cent of the total 
stand is tallied, and the total estimate is found by computing 
the contents of the recorded trees and multiplying by 10. This 
result may be modified by a correction factor if it is evident that 
the timber not counted differs in stand per acre from that estimated. 
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An attempt should not be made to apply this system of tallying 
only J tree in 5 or 10 to narrow strips, where only a small per cent 
of the stand is counted. On a 4-rod strip, the diameters of all 
trees should be tallied. But where at least 5 percent, and pref- 
erably 10 per cent, of the stand is actually recorded it is seldom 
necessary to go further and tally the diameters or heights of 50 
per cent. | 

The chief merit of the method is that it enabies a cruiser to 
cover his territory more thoroughly, and at the same time avoid 
the necessity of guessing at the average heights or volumes of the 


counted trees. 
ACCURATE PLOT SURVEYS. 


In certain scientific work it is necessary to determine accurately 
the contents of sample plots as, for example, in the studies of 
erowth and in the determination oi the future yield of forests. 
Inasmuch as the average woodsman does not have occasion to make 


such studies, the various methods of determination of the volume* 


oi stands is not included in this work. 


THE CHOICE OF METHODS FOR ESTIMATING. 


For inexperienced men who have not the training necessary to 
enable them to use ocular methods and judgment, there are but 
two plans available for estimating timber. First, the 4-rod strip 
or valuation survey, where the diameters are calipered and heights 


measured with an instrument and the volumes obtained from a | 


volume table. Second, a modification of this in the form of plots 
laid out systematically at definite distances on a compass course 
with all of the trees carefully measured and their volumes computed 
by volume table. Either of these systems is applicable anywhere 
in any kind of timber, but the accuracy of the results will depend 
on the soundness of the timber, care in elimination oi dead and 
worthless trees, per cent of total area covered, accuracy of the 
volume table used, care with which differences or types in the 
stands are distinguished, judgment in selecting for measurement 
average heights with the hypsometer, and care in observing the 
width of the strip. 

Foresters or cruisers with training and ability to use ocular 
methods, when working alone, will obtain best results by using 
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wide strips whenever possible. A strip of 8 rods is always possible. 
The trees upon this strip would all be counted, but on a very wide 
strip the diameters of only a portion might be tallied. The num- 
ber tallied should always be equivalent to the stand on a 4-rod 
strip. Heights would be tallied with the diameter, or, if it is 
sufficiently accurate, may be averaged. Where it is more con- 
venient and time must be saved the system of using plots is best, 
either circular or rectangular, and spaced at definite distances. 
Here either the trees may be counted or the diameters of all of 
the trees on the plots tallied. The selection of sample plots here 
and there should be leit only to persons of exceptionally good 
judgment and long training. 

Only the most experienced timber cruisers may dipense with 
both volume tables and a tally of the sizes of the trees, and obtain 
their results directly by counting and by averaging the contents 
of the logs or the trees in the stand. 


GROWTH OF TREES. 


Since there is a marked tendency among timber-land owners to 
cut their timber with an eye to the future, some knowledge of the 
growth of forest trees becomes important. 

Trees grow by adding each year a layer of wood underneath the 
bark. Since each year contains only one growing season and the 
spring and summer part of this layer are not alike, each year’s 
growth, layer, or ‘“‘annual ring” usually is distinguishable. The 
central fact of tree growth is that each ring means a year. The 
exceptions to this are not important enough to merit notice here. 


DIAMETER GROWTH. 


Some trees grow so slowly that a hand lens is necessary to 
clearly distinguish the rings, others may have rings a half inch in 
width. In any case, a little eee improves the ability to note 
all the rings. 

To find the age of a felled tree at any section, then, requires 
only the accurate counting of the rings. The total age of the tree 
is shown by the total number of rings at the ground; or the total 
number of rings on the stump plus the number of years required 


GROWTH OF TREES. 9] 


to grow as high as the stump. An examination of a number of 
small trees would give an idea of the time required to grow up to 
stump height. This varies from one year in trees coming up as 
stump sprouts to as high as twenty years or more in some Rocky 
Mountain conifers, for heights of 1 to 3 feet. 

Since trees often grow faster on one side than another, the aver- 
age growth is gotten only by finding the average radius and count- 
ing and measuring the rings along it. Thus the radius of the tree 
may be found at ten, twenty, thirty years, etc., and by doubling 
these the diameters are found at these ages. 


HEIGHT GROWTH. 


The height growth is found by counting the rings at different 
sections and subtracting from the rings at the lowest cut. (lf this 
cut is not at the ground, add an approximate number of years to 
cover stump height.) Thus a white-pine tree in Minnesota, with 
a diameter of 30 inches and a height of 110 feet, showed 176 rings 
on the stump 2 feet from the ground. Adding four years as the 
time to grow these first 2 feet would show a total age of 176-++4, or 
one hundred and eighty years. At the upper end of the first 
16-foot log it showed 165 rings; at the second, 155 rings; at the 
third, 140 rings; at the fourth, 120 rings; at the fifth, 94 rings. 
Hence, the first 18 feet (2-foot stump+16-foot log) grew in 180—165, 
or fifteen years; the first 34 feet (2+16+16) in 180—155, or twenty- 
five years; the first 50 feet (2+16+16+16) in 180—140, or forty 
years; the first 82 feet (2+16+16+16+16+16) 180—94, or eighty- 
six years. The last 28 feet required 180—86, or ninety-four years, 
for their growth, indicating that the height growth had fallen off 
rapidly. 

VOLUME GROWTH. 


Entire Volume. 


Since for small variations in diameter and height the con- 
tents of trees vary approximately as the sectional area or square 
of the diameters, a simple method of getting the percentage in- 
crease in solid volume of a tree may be given. 
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Table 8 assumes the same rate of growth for the next inch in 
diameter as the last 2 inches (1 inch on radius). It requires a 
measurement of the present diameter excluding bark, and a count 
of rings in the last inch of radius. This is easily done on logged 
trees, but on standing timber it requires that trees be notched to 
at least an inch (or the use of the Pressler increment borer 2) 
to get the ring count and bark thickness. When the diameter 
inside bark is known, and the number of rings in the last radial 
inch, the volume increment per cent is read from the table. The 
error ior rapid-growing trees is not serious when an approximation 
only is required. Of course, a number of trees of each diameter 
should be examined and the average number of rings in the last 
inch used. | 

For a stand of trees the table will apply if the stand is divided 
into diameter classes and examined in that way. There is more 
chance for error if an average diameter is taken for the entire 
stand, unless the variation in diameter is not very great. 

Again, in dense stands some allowance must be made in figur- 
ing volume growth for the loss through the crowding out of some 
of the trees. 


a See page 110 for description of this instrument. 
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NUMBER OF RINGS IN THE LAST INCH RADIUS. 


Diameters When the Average Number of Rings in the Last Radial Inch is Known. 


TABLE 8.—Approximate Current Annual Increase in Per Cent of Volume for Trees of Different 
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Growth—Board Foot Volume. 


Table 8 gives an idea of the growth per cent in entire tree vol- 
ume. For trees up to 4 or 5 inches in diameter the board-foot 


volume is, of course, zero, and few log rules give board-foot con- 


tents for log diameters below 6 inches, which means a tree 7 or 8 


inches in diameter (at 4.5 feet from the ground). For small trees © 
the board-foot content shows only about 4 board feet per cubic foot — 
of log; this rises to 8 board feet per cubic foot in large trees. The © 
proportion of waste in bark, top, and stump is also smaller in large — 


trees. For these reasons the board-foot volume growth has an extra 


increase which requires increasing the per cent given in Table 8. 4 
A mill test 7 in white pine, sawing round-edged box boards, showed 


the following relation between total cubic-foot volume increment 
and board-foot increment for trees of different diameters with aver- 
age height growth: 


Relation of board foot 


Diameter of (box-board sawcut) in- 
tree. crement to total vol- 
ume increment. 
Inches. Times. 

L.A 

8 1s 

£2 P22 

18 i Ul 

24 1.0 

| 


So that if the volume growth of a tree in round-edged box boards 
is desired, the growth per cent in the table on page 93 should be 
increased 1.4 times for 6-inch trees, 1.2 times for 8 to 12 inch trees, 
and 1.1 times for 18-inch trees, while for 24-inch trees the board- 
foot growth per cent equals the total volume growth per cent. 


a Made by L. Margolin for the Forest Service in cooperation with the State of | 


New Hampshire. 
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The increase in board-foot contents due to growth in loblolly pine 
shows, according to the Scribner Rule, the following relation to the 
erowth per cent in total volume given in the table on page 93: 


Relation of board foot 
Diameter of (Scribner) increment 
the tree. to total volume incre- 
ment. 
Inches. Times. | 
2k 
10 14: 
12 te 
18 4 oe 
24 1 ES 
36 J el) ae 


It is seen that the volume growth per cent, whether taken as 
total tree volume, saw cut, or Beribner Rule, is almost the same 
for trees over 18 inches. 

In addition to growth in volume, trees increase in value with size 
faster than the volume indicates, since there is a greater proportion 
of the better grades of lumber in the larger trees. Thus white pine 
stumpage in 24-inch trees is worth at least twice that in 12-inch 
trees. This is an extremely variable factor, however. 

Again, stumpage tends to increase in price with time, even were 
there no increase in growth. 

To summarize, then, the profitableness of letting trees grow is 
determined by the percentage of wood laid on, the extra increase 
in board-foot product coming with increased size, the larger stump- 
age price paid for larger material, and the constant tendency for 
stumpage to increase even without growth. The first two factors 
may be approximated; the last two can not be dealt with according 
to fixed rules. 


SPECIAL INSTRUMENTS USEFUL TO A WOODSMAN. 


It is unnecessary to describe the instruments which are familiar 
to every woodsman. It is believed, however, that those described 
in the following pages are not generally known, at least in the form 
recommended. They will prove useful in many cases to cruisers 
and other woodsmen. Further information regarding the instru- 
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ments will be furnished upon application to the Forest Service, 


Washington, D.C. They may be procured through any first-class 
dealer in field instruments. 


STAFF COMPASS. 


This instrument (shown in fig. 5) is used for running lines in the 
‘| woods. It consists of a compass set on a square base, and has 


© 
SSS 


< ~ NS 
aT 


Fig. 5.—Staff compass. 


two sights hinged to its opposite sides. 


A removable support, 
screwed into the bottom, terminates in 


a socket, adapting the 
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instrument to be mounted upon a Jacob staff or upon a tripod. 


| The support also comprises a ball-and-socket joint, by which the 


compass is leveled with the aid of spirit tubes on two sides, a 
swivel, which permits the compass to be turned in sighting it, and 
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Fig. 6.—Measuring the height of a tree by means of two poles. 


a set screw for securing it against turning after sighting. When 

not in use the sights are folded down and the support unscrewed. 

When taken apart the entire instrument is in compact form for 

transportation, and, being made of aluminum, it is not heavy. 

The price is between $20 and $25, without staff or tripod. 
38850°—Bull. 36—10-—7 
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INSTRUMENTS FOR MEASURING HEIGHTS. 


There are several methods of determining the height of a stand- 
ing tree. One of the simplest is to measure the shadow of the tree 
and the shadow ofa straight pole of known length set perpendicular 
to the earth. Multiply the length of the shadow of the tree by the 
length of the pole and divide the product by the length of the 
shadow of the pole. The result will be the height of the tree. 

A method used when the sun is not shining is to set two poles 
in a line with the tree. (See fig. 6.) From a point on one pole 
sight across the second pole to the base and to the top of the tree. 
Let an assistant note the points where the lines of vision cross the 
second pole and measure the distance between these points. Also 
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Fic. 7.—Measuring the height ofa tree by use of known height to eye of the observer. 


measure the distances from the sighting point on the first pole to | 
the base of the tree and to the lowest vision point on the second 
pole. Multiply the distance between the upper and lower vision 
points on the second pole by the longer of the other two measure- 
ments and divide by the shorter; the result will be the height of 
the tree. 


Example: Let ab=6; Sb=4; and SB=30; then 
of tree. 

Another method sometimes used is as follows: The observer 
walks to a distance from the foot of the tree about equal to its | 
estimated height. He then lies on his back, stretched at full — 
length (fig. 7), and an assistant notes on a vertical staff erected 


Ex a, height 
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_ at his feet, the exact point where his line of vision to the top of 
_ the tree crosses the staff. The height of this point from the ground 
| BC is measured and his own height from his feet to his eyes AB. 


Eten: AB: BCHAD: DE. DE=LCXAY. 


=. —en- 2x 60 
acai Let AB=6; BC=5; AD=60; then §  =50, height 


Faustmann’s Height Measure. 


This instrument, shown in figure 8, consists of a skeleton rectan- 
_ gular metal frame having two crossbars at one side of its longi- 


Fig. 8.—Faustmann’s height measure. 


tudinal center, the frame and bars being in one piece. A slide, 
reversible end for end and having beveled edges, works in under- 
cut grooves formed in the inner edges of the crossbars. This slide 
is provided at its ends with thumb notches, and with transversely 
arranged index marks, designated [and II. A plumb line carrying 
a plummet is attached to the slide in the center of the index 
mark II. A retaining spring secured to the back of the frame and 

bearing against the inner face of the slide holds it in any position 
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in which it may be set. The left-hand end bar of the frame is ~ 
furnished with an eyepiece, and the right-hand end bar with an | 
objective, these being made of metal and hinged so as to be folded | 
down out of the way when the device is not in use. A long, nar- | 
row mirror, hinged to the frame at a point below the objective, is |} 
furnished to reflect a right-hand horizontal scale and a left-hand | 
horizontal scale engraved upon the lower bar of the frame, and ~ 
meeting at a zero point which is intersected by a line passing — 
through the longitudinal center of the slide. The right-hand 
scale runs to 75 and the left-hand scale to 225, the latter scale ex- © 
Y tending upward on the left-hand end bar of the frame. The right- — 
hand crossbar is provided with a vertical scale running upward ! 
Ni from zero to 100, and continued on the left-hand crossbar with ~ 
a scale running upward to 175. These scales are divided in fifths © 
ib and numbered. The lines forming the scales are equally sepa- | 
‘ rated from each other and represent units of distance under any | 
i system of measurement that may be adopted. The handle of the © 
Ki, device is attached to the left-hand crossbar. | 
To use the instrument, the observer measures the horizontal 
i distance in feet, yards, or in any other desirable unit, from where | 
he is to stand to the base of the tree. He then sets the slide by © 
one or the other of its two index marks, which is brought into line | 
with the graduation on the vertical scale corresponding to the | 
measurement just secured. If the distance is less than 75, the 
slide should be set so that the upper end of the plumb line will 
a take a position opposite the required number on the portion of the 
i vertical scale on the right-hand crossbar. If the distance is more 
| than 75, the slide should be pulled out and reversed end for end | 
and adjusted until the index mark at its then lower end is brought 
opposite the required number on that portion of the vertical scale | 
on the left-hand crossbar. The observer then looks through the 
eyepiece and objective and brings the hair of the latter into line | 
with the top of the tree. The plumb line is allowed full play and | 
crosses the left-hand horizontal scale. As soon as the plumb line | 
is at rest the number which it crosses is read off in the mirror. | 
This number indicates the height of the tree from the level of the | 
observer’s eye to its top. He then sights through the instrument | 
to the base of the tree and reads the number crossed by the plumb }, 


pe 


| 
| 
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line on the right-hand horizontal scale. This number indicates 
the distance from the level of the observer’s eye to the base of the 
tree, and is added to the number beiore secured, which gives the 
total height of the tree. Ii the observer should be standing so 
that the level of his eye is below the base of the tree, he should 
first determine the height from the level of his eye to the top of 
the tree, then the height from the level of his eye to the base of 
the tree, and subtract the last result from the first, which gives 
the true height of the tree. Cost about $10. (See fig. 9.) 
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Fig. 9.—Manner of using Faustmann’s height measure. 


A cheaper form of this instrument has a wooden frame and slide, 
and scales printed upon strips of paper pasted upon the frame. 


Forest Service Standard Hypsometer. 


For use on the National Forests, and in its investigative work 
elsewhere, the Forest Service has adopted a standard hypsometer. 
The following instructions for its use have been issued: 4 

Stand 100 feet from the base of the tree which is to be measured. 


a@ From ‘Instructions for Making Forest Surveys and Maps,’? unnumbered 
circular of the Forest Service, United States Department of Agriculture. 
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The observer inserts the fingers of his leit hand into the loop of 
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Frag. 10.—Method of sighting with standard hypsometer. 
Closing the hand enables him to grasp the straps firmly. 


straps inside of the hand and the instrument on the back of the 


fingers. 
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- The thumb is in such a position as readily to press down the small 


brass knob which releases the circular pendulum on the inside of 
ease. By an easy motion of the elbcw, the small peephole is 
brought close to the eye of the observer. The square window, 
directly opposite the peephole, is pointed toward the object whose 
height is to be determined. The light enters from the large window 
on the face of instrument. 

With the thumb pressing the release, the sight is taken on the 
object and the height is read at the same time; or the thumb may 
be lifted, and the pendulum thus being clamped, the height of the 
tree may be read through the window. 

If the observer stands only 50 feet from the tree the reading must 
be divided by 2. If he stands 200 feet away it must be multiplied 
by 2, and proportionately for other distances. 

The reading gives the height above the level of the eye. | Allow- 
ance must be made if the observer’s eye 1s above or below the stump 
height of the tree. 

The notebook and pencil are held in the right hand while an 
observation is being taken, and the notebook is passed to the left 
hand when the observation is entered. The hypsometer being on 
the back of the fingers allows free play for the thumb, palm, and 
ends of the fingers of the left hand to hold the notebook. In movy- 
ing from station to station the right hand is then free to assist in 
getting through the brush or in crossing logs. : 

The circular pendulum is graduated to tangents. Therefore it 
may be used to determine the per cent of grade of a road or trail. 
For this purpose sights may be taken downhill as well as uphill. 
No conversion of figures is necessary. If the reading is 10 the grade 
is 10 per cent. (See fig. 10.) 


Combined Surveyor’s Hand Level and Clinometer. 


This instrument (shown in fig. 11) has a telescoping surveyors’ 
hand level of ordinary construction, except that its spirit tube is 
located above instead of in its main tube, which, however, contains 
the usual inclined steel mirror and sighting cross wire. 

Combined with the hand level is a clinometer comprising a plate 
screwed to one side of the main tube of the hand level and having 
engraved upon it a curved right-hand scale and a curved left-hand 
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scale. These scales are struck from the same center and meet at 
a zero point, from which they are graduated outward in degrees to 
90. A measuring arm, having a spatulate lower end beveled to 
receive vernier graduations, sweeps these scales. This arm is car- 
ried by a short shaft journaled in the upper edge of the plate and 
concentric with the two curved scales. The outer end of the shaft 
is furnished with a knurled handwheel, by which the clinometer 
is operated. The inner end of the shaft carries a frame supporting 
the tubular case containing the spirit tube of the hand level, the 
center of the case being cut away to show the bubble in the tube. 
A jam nut for setting the instrument is applied to the extreme 
inner end of the shaft, and when turned inward holds the same 


Fig. 11.—Combined surveyor’s hand level and clinometer. 


against turning. The measuring arm and frame are rigid with the 
shaft, so that when the same is turned in either direction they turn 
together and to the same extent, the same as if of one piece. The 
case stands at a right angle to the measuring arm, so that when the 
arm is placed at the zero point of the two scales the case will be 
exactly parallel with the longitudinal axis of the hand level. 

A slot formed in the top of the main tube is located in line below 
the exposed middle portion of the spirit tube and in line above 
the mirror, and permits the bubble to be reflected in the mirror, 
which is so narrow and placed so close to the off side of the main 
tube that it does not interfere with the line of vision through the 
same and a view of the cross wire. 


wth, 
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The hand level is often of use to lumbermen in laying out roads 
and trails and in locating dams. To use the instrument as a hand 
level it must first be set by swinging the case containing the spirit 
tube into line with the main tube. The observer then sights at an 
object through the tube, which he brings to a level by the bubble 
reflected in the mirror, and then notes whether or not the object 
is above or below the cross wire. If the object is in direct line 
with the cross wire it is on the same level with his eye; other- 
wise the object is above or below the level of his eye, as the case 
may be. 

The lumberman may also use the hand level in finding the 
height of a hill, or the height of any point on the slope of a hill, 
as is necessary in making topographical maps. To find the height 
of a hill, the observer begins at its base, and after leveling the 
instrument, sights in the desired direction, and notes the point 
ahead intersected by the cross wire; he then advances to that point 
and repeats the operation, and so moves up the hill from point to 
point until the top is reached. As between each observation he 
advances a height equal to the distance from the ground to his 
eye, the height of the hill will be the product of that distance by 
the number of observations taken. 

The instrument may also be used as a clinometer to ascertain 
the slope of a hill. To do this the observer sights the instrument 
at an object on the slope which is the same height above the 
ground as his eye and located above or below where he stands, 
according as he is sighting up or down the hill. He now uses the 
handwheel to swing the tubular case until the bubble shows it is 
level. The measuring arm, which swings with the case, is at the 
same time swept over one or the other of the two scales, and 
indicates upon it the slope of the hill in degrees. 

If the observer will provide himself with a table of natural tan- 
gents, he may use the instrument for measuring the height of 
trees. He sights the instrument at the top of a tree and turns the 
handwheel until the bubble shows that the case is level, at which 
time the measuring arm, which swings with the case, indicates » 
upon the right-hand scale in degrees the angle formed by a line 
running from the observer’s eye to the top of the tree and a hori- 
zontal line extending from his eye to the trunk of the tree. He 
then consults his table of natural tangents, which gives him the 
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value of the angle secured, expressed as its tangent or percentage. 
The tangent or percentage of this angle multiplied by the horizontal 
distance from the observer to the tree gives the height of the tree 
above the level of the observer’seye. He then sights to the base of 
the tree, and in the same manner ascertains the angle formed by a 
horizontal line running from him to the tree and a line running from 
his eye to the base of the tree. He now consults his table again 
for the value of this angle expressed as its tangent or percentage 
and multiplies this value by his horizontal distance from the tree, 
which gives the height of the tree irom the ground to the level of 
his eye. The figures thus secured are added together, giving the 
total height of the tree. Cost, $13. . 

The scales of the instrument are sometimes graduated in tan- 
gents or percentages of angles instead of in degrees, in which case 
the table of tangents is not needed. 

A number of other height measures are used in Europe, but a full 
description of them is not given, as that would make this Hand- 
book too voluminous. The most important instruments are the 
Brandis height measure, the Weise height measure, the Christen 
height measure, the Klaussner height measure, and the Winkler 
height measure. 

Several instruments have been fence to measure the diameter 
of a tree at any desired height. They are of practical use when 
extremely accurate measurements of standing trees are desired, 
but will probably not be extensively used by timber cruisers. The 
names of these instruments are the Breymann dendrometer, the 
Winkler dendrometer (combined with the Winkler height meas- 
ure), and the Wimmenauer dendrometer. 


CALIPERS FOR MEASURING DIAMETERS. 


Calipers are supplied to the trade in a variety of forms, but the 
form shown in fig. 12 is recommended for its simplicity. It con- 
sists of a beam having a scale on both sides, graduated in inches 
and tenths. This beam is provided at one end with an arm held 
in place by a bolt and nut which permit it to be detached for con- 
venience of transportation. The beam is provided also with a 
sliding arm fitted loosely, so as to slide easily over it, but con- 
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Fic. 12.—Calipers for measuring diameters. 


INSTRUMENTS 
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structed so that when pressure is applied to its inner edge, as when 
it is brought against a tree trunk, it swings into a position in which 
it is at a true right angle to the beam. 

For use in eastern forests the most convenient caliper is one 
having a beam measuring 36 inches and arms half that length. 
Cost; $4. In forests where trees over 3 feet in diameter occur 
a caliper having a beam measuring 50 inches and proportionately 
long arms should be used. 


| 
; 


i Fig. 13.—Cruiser’s tree counter. 


| Care should be taken to secure calipers made of perfectly sea- 
soned wood, for otherwise they will warp. Calipers graduated to 
show the contents of logs in board feet or cords are being intro- 
duced in many sections of the country. 


DIAMETER TAPE. 


This is a tape for ascertaining the diameter of very large trees, 
such as the redwoods of the Pacific coast. It is furnished with 
special graduations, so that when the girth of a tree has been 
measured its diameter is read directly from the tape. No cut of 
this tape is shown. | 
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CRUISER’S TREE COUNTER. 


This is a useful device for counting trees in cruising. It con- 
sists of a metal box or case about 2 inches in diameter and half an 
inch thick, containing a mechanism including three numbered 
wheels, the edges of which are exposed through a small glass 
disk set in the center of the front of the case. The wheels are 
turned step by step by a plun- 
ger projecting through the edge 
of the case in position to be 
operated by the thumb. The 
box is carried within the palm 
of the hand and held by a ring 
through which the middle finger 
is passed. It counts from 1 
to 999, and costs $2.50. (See 
fig. 13.) 


CRUISER’S BARK 
BLAZER. 


gs 
~~ 
heal 


Uy 


Oe 


a 


7 Os 


One form of this consists of a 
flat ellipitcal iron plate having 
its center cut away to receive 
the hand and provided on one 
side and near one end with a 
hook-hke gouge offsetting from 
the plate at such an angle that 
when struck with a drawing 
motion into the bark of a tree a clean blaze will be made. Two 
wooden handle pieces are riveted to the plate on the opposite 
side from the gouge. (See fig. 14.) 

This instrument is useful in spotting trees, in making estimates, 
and in laying out roads and trails. It is so simple in construction 
that it may be made by any blacksmith. 


Fig. 14.—Cruiser’s bark blazer. 
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THE PRESSLER INCREMENT BORER. 


For extracting a solid plug of wood from a standing tree in order 
to count the rings in the last 1 or 2 inches, with less injury to the 
tree than cutting a notch for this purpose. 


Fig. 15.—Pressler increment borer. 


The instrument consists of three essential parts: 

A hollow steel auger (A) 3 or 4 inches long, tapering and threaded 
on one end and a square 
shank at the other to fit in 
the square eye of the hol- 
| low handle (B). (C)isa 

pin-shaped wedge with Fic. 16.—Core extracted, showing rings. 
toothed end. The auger 
and wedge are carried in the hollow handle (which is fitted with 
screw caps) when not in use. 

In using the instrument it is bored into the tree toward the 
center. As the thread forces the auger in, the knife edge sur- 
rounding the opening of the auger cuts a solid cylinder of wood 


! 
| 
: 
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_ which passes up inside the auger. When the proper depth has been 
bored, the thin wedge (C) is driven into the hollow auger from the 
shank end and passes between the cylinder of wood and the side 
of the auger, thus wedging it fast. Then the first twist of the auger, 
in withdrawing it, breaks off the cylinder of wood even with the 
inner end and it is withdrawn in the auger. The wedge is then 
removed, pulling the wood cylinder with it. If this is done care- 
fully, and the wedge has not been driven in too tightly, the wood 
cylinder will remain unbroken. The cylinder is then laid in a 
trough of wood (elder is good) hollowed out to receive it and the 
top shaved off with a sharp knife at right angles to the rings, which 
makes them easy to count and measure. 


| APPENDIX. 


VOLUME TABLES. 
Northeastern Trees. 
TABLE 1.—Aspen or Popple.¢ 
Volume of peeled pulp wood in cubie feet, Plainfield, N. H. 


| TOTAL HEIGHT OF TREE (FEET). | 
i ge Oe ae ee 
Eire ais Oe ss en a Se Uo Nanees CEeae s 
VOLUME OF USED LENGTH 
(CUBIC FEET). 
Inches Trees. 
| 5 2.0 BITS ta, ieee Le et 19 
6 3.1 3.6 BiG ghee Se es 69 
7 4.3 5.3 6.5 TT 65 
8 5.7 7.3 8.8 10.2 58 
9 TA 9.6 11.7 13.4 40 
rh a ee eee 12.2 14.9 17.2 15 
iE lab Se eaten teas Oa 18.3 21.3 13: | 
OS ere RS DR 22.3 26.0 8 | 
LS ae Dies (ane eee nae 26.8 31.0 2-| 
289 | 


Reduce to cords by dividing by 90. 


a Measurements by L. Margolin, U. S. Forest Service in cooperation with the 
State of New Hampshire, N. H. Forestry Report, 1905-6. Stumps averaged about 
1 foot in height. 
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Volume in board feet saw cut of trees of different diameters showing © . 
percentage of different grades, Herkimer County, N. Y. | 


Diameter} Firsts | No.1 
breast- jand sec- 


high. 


Inches. 


a Band and circular saws used. Tallied by E. A. Braniff on the Moose River 


i 
| 
| 


v 
Ss 
g. 


6) (Co! AT AT Sy 


| Per ct. 


a 
owe © 
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TABLE 2.—Beech.4@ 


No. 2 
com- 
hin 
(ship- | (mill 
ping 

culls). culls). | 


Per ct. | Per ct. 


Dna aI Dm oor pm ~ BP Or 
font 
(te) 


Lumber Company’s mill at McKeever, N. Y., 1904. 


APPENDIX. 


TABLE 3.—Paper Birch.¢ 


Volume of used length with bark on in cubic feet, southern 
Hampshire. 
| 


i 
| 
| 
| 
' 


LENGTH OF TREE USED (FEET). 


Diameter 
breast- 10 20 30 40 50 ' Basis. 
high. | 


VOLUME OF USED LENGTH (CUBIC FEET). 


Inches. | | Pree. 

| 6 OLY Ss ad 5.2 6.3 7.5 | 16 
7 2.9 | 5.2 6.9 8.1 9.7 58 
| 3 Se) | <Gi6 8.3 10.0 12.1 7 
| 9 4.4 8.0 10.3 194, ie Peis 82 
10 5.2 9.8 12.6 | 149 18.0 7 

1 6.3 11.6 15.0 7.9 21.4 57 

12 7.8 13.7 iZs.| 2A 24.9 36 
Be 15.9 92) 95.6-4 "(28.8 13 

eee be oe: 8 18.2 24.1 93.9 | 32.8 10 

OS eres 21.0 27.6 32.8 | 36.9 6 

CON Seen aa Geen aes shears | --  Sh |  aG [ee 


Reduce to cords by dividing by 90. 


a Origin same as aspen or popple table. 


New 
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TABLE 4.—Paper Birch.@ 


Volume in round-edged boards, actual mill cut, southern New Hamp- 
shire. 


LENGTH OF TREE USED (FEET). 


i Bi oe ‘ Board 
| eee) a0.) 20° | 90 aoe | oo | 
high. foot of 
VOLUME OF USED LENGTH (BoaRD | 702 
FEET).0 
i) Inches | Number.| Trees. 
‘i 6 9 17 21 26 | 31 4.1 16 
i fi 14 24 32 as. 46 4.7 58 
| 8 18 34 42 BL 62 5.1 79 
9 24 43 56 65 Boe aaa 82 
ii 10 29 55 71 83 101 5.6 70 
i 11 37 67 87 104 124 5.8 57 | 
12 46 gl 106 (oa, ay 5.9 36 
| ian at eae 95 125 150" 4 Uaioe nO 13 
| WANE eer ial 111 147 176 | 200 6.1 10 
1 a Bea 130 171 203 229 6.2 6 
har RA er 195 B33) 2 635i. eae a 
| 5.5 | 427 


a Origin same as aspen table. 
b Sawed into 13-inch round-edged boards. 


tH 
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TABLE 5.—Yellow Birch.@ 


Volume in board feet saw cut of trees of different diameters showing 
percentage of different grades, Herkimer County, N. Y. 


wee | | | No. 2 - - 
Diameter tae ees No. I | eae ae ey Total pera 
pe | sec- core com- | (ship- | ™Mon | xg | vol | trees 
igh. | onds | anda) mon. | ping (mill | ae ume. | tal- 
red. " culls). | culls). | | lied. 
Inches. Per Gh.) Perch Per ct: | Per ct.| Per ct.| Per ct.| Bd.ft. 
Ley G: aan ears pe eLOh ibs ea 42 59 7 
BAe shee Nr ee Sain te Wy ae (ce 0) oF Uke 16 
te eee ero tases 6 33 44 | 125 23 | 
1 aa) a eee i | 8 5 27 49 146 32 
17s cee ee 8 abt. 8 5 21 52 | 163 32 | 
18 Paes 9 5 19 il 186 Fy a 
19 | 7 a elie Se 9 4 21 47 217 50 
20 | 3 18 10 4 22 43 250 39 
21 Sale Fis 9 | 5 22 38 297 40 | 
sae Be i 228/44 9 | 5 22 o6 | eae 46 
Bhat $s Say 1) tat Fis) iA 23 33} 303, Lae 
ey en oo | 38 5 23 20) fase eae 
2 | 1 |; 2 9 5 23; 2 | 408 ; 30 
7 oi ed lee 9 5 OB eee 434 24 
BEA FA 22 10 5 23 19 470 28 
4 > 23 |) 22 fee ea 23 17 | 505 16 
re EAS al A 2 is eee eee 25 15 545. o eed 
3 | mega Pee Sele Tee oA 26 13 588 12 
eo) aoe 230 TE aoa 29 9 | 619 4 
| 
| | | 522 


a Band and circular saws used. Tallied by E. A. Braniff on the Moose River 
Company’s mill at McKeever, N. Y., 1904. 


TABLE 6.—Hemlock.a@ 
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Volume in board feet, southern New Hampshire. 


HEIGHT OF TREE (FEET). 


103 
124 
147 
172 
200 
233 


118 
Diameter | | | 
breast- 30 | 40 50 60 
high. | | 
| Inches. 
ie] SCS aed Bee 
7 lat 20 | 30 
Bol A 21" 39 
9 | 26 36 | 49 
10 | 36 46 | 59 
11 7 5g |. 72 
12 | 60 7 | 86 
152 eee 88 | 104 
2 > Pee 107 | 125 
Ga eae | 126 | 148 
dG es | 148 | 171 
gi Bae Ree! 197 
| 


a Origin same as aspen table. 


b Actually cut out with a circular saw. 


the other half into 1-inch boards. 


Wakes 


VOLUME (BOARD FEET).® 


One-half of cut went into scantling and 


! 
| 


Board 
feet per 
1 cubic 
foot of 
log. 


| Number. 


4.5 
5.0 
0.3 
5.5 
0. 6 
0. 6 
5.7 
5.7 
0. 8 
5.9 
6.1 
6.2 


5.7 


| 


Diameter 
of last log 
inside 
bark. 


Inches. 
4.4 


4.4 
3.1 
5.3 
5.7 
5.9 
6.0 
6.7 
6.1 
6.4 
6.7 
5. 9 


Basis. 


TABLE 7.—Sugar Maple.¢ 
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Volume in board feet saw cut of trees of different diameters, showing 


percentage of different grades, Herkimer County, N. Y. 


Diame- 


ter 
breast- 
high. 


Inches. 
13 
14 
15 


| Firsts 
and 


‘seconds. 


| Per ct. 


5 


Oo mm ow 


| 
} 


No. 1 
com- 
mon. 


Per ct. 
13 
10 
10 
10 
10 
10 


| 
} 


| 
| 


| 
| 


No. 2 


common | common 
(shipping 


culls). 


Per cent. 


5 


“ID DMD mre eye ek ek ek ek Ee > 


ao 


No. 3 


(mill 
culls). 


Per cent. 


25 
18 
16 
15 
16 
16 
16 
16 
16 
17 
18 
19 
20 
21 
22 
24 


; 


Sound 


Figo. 


x 8 ties. 


Per cent. 


EE eed ES I a RS ee” 


[ 

| 

| Total 
volume. 


Bd. ft. 


81 
119 
142 
162 
184 
207 
232 
255 
283 
319 
304 


a 


Number 
of trees 
tallied. 


a Band and circular saws used. Tallied by E. A. Braniff on the Moose River 
Lumber Company’s mill at McKeever, N. Y., 1904. 
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TABLE 8.—Red Oak.@ 4 
Volume in board feet, southern New Hampshire. “| 
LENGTH OF TREE USED (FEET). = 
Diame- 5k a ce VE Skee ee CE: 4 
poe |, ao | 20 | 30 | 40 | Fi re geod st | 
| high. | of log. . 
VOLUME (BOARD FEET). i 4] 
} | Inches. | | Number.| Trees. ; ; 
i 5 Fl 8 eps We imei) eI eA ed y PPE oe 3.6 a i 
4 6 9 15 1d eee 4.0 | 19 | 
r 7 14 22 29 ast OM 4.4 73 ti 
F 8 18 30 39 rei real So tee 128 | 
i 9 | 40 49 a Mee Sec 5.1 142 4 
f 10 31 50 60 we 99 5.4 129 | 
i ate 837 63 7 90 118 5.5 72 | 
f 12 “a |. 98 89 110 143 5.7 44 i 
13 54 | = 98 107 132 174 5.8 32 F| 
i 14 6 | 100 | 126 160 208 5.9 14 
i [a Raa 124 | 149 190 243 6.1 10 | 
it forces: 143 |- 173 225 288 6.2 8 
i! ct ip baie ! 163 | 201 262 330 6.4 is | 
i ithe? | 181 232 308 378 6.6 1 : 
eS tigre 202 | 265 356 428 6.8 1 | 
i 2 ol LR eS oe | COP enn 405 478 A We Pee eet | | 
li 5. 57 683 
i 5k Eis Mee ee RRR CE aa To | 
i a Origin same as aspen table. 
ft b Actual mill cut in 1}inch round-edged boards, allowing one-eight inch for 
drying and dressing. 
bi 
i | 
lh 
ti 
l| 
i 
1 i 
(iL ; 
\f | 
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TABLE 9.—Second Growth White Oak.2a 


~ 


Volume of cord wood in cubic feet, Hyde Park, N. Y.® 


HEIGHT OF TREE (FEET). 
Diameter | 
breast- 20 | 30 40 | 50 | 60 Basis. 
high. 
VOLUME OF CORD WOOD (CUBIC FEET).c 
Inches. | | | | Trees. 
Ig pussy | Sorcha Diy stata h uae aes ert Pee ee pees 32 
a | 8 ia ese ese ro 48 | 
4 ce re LR toa ee ee eee eee 71 
Bolen cane AT oe Delia aslggay Se Siete a 61 
Gaol See: | 3.4 4.0 Ae oar 5.7 44 
| Ter esate a | 4.8 5.7 6.6 | 7.9 40 
| gre Pata ce ee ee 910 odn.6 26 
| Nal eg Mn La Sa eien ter oMeee tte WG 4 
| 11 pee ics es eer ee oa ai Eee ahi ee eee: 8 
| Tiles ee eae 24 ae ieee are Meee eee AC | ae 7 
| lia owie PR Rek s Pata eee 24.6 ) 28.0 7 
| Tea eae ae ote ty ne on are ieee [| 782.2 1 
| | | | | 349 
| | 


a Measurements by J. G. Peters, 1905. 
b This table may be used for other second-growth hardwoods to be cut into cord 
- wood. 

c These volumes include all the tree that may be utilized for cord wood down to 
1 inch in diameter. A cord made up of mixed diameters of second-growth wood 
is considered to contain 80 cubic feet of solid wood, and this table can be reduced 
to cords by dividing by 80. 
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TABLE 10.—Red or Norway Pine. 


Volume in board feet by the Minnesota-Scribner Rule, northern Min- 
nesota, cutting to a top diameter of 6 inches. 


[Trees under 130 years old, cutting to a breast-high diameter limit of 6 inches.] 


HEIGHT OF TREE (FEET). 


Diameter, 
breast- 60 | 7O | 80 | 90 | 100 Basis. 
high. 
VOLUME (BOARD FEET). 

Inches. Trees. 
7 17 fe: te Ae ey Sei (Gene ae, Tepe inl 12 

8 29 38 BO See a Cie eope tls ae 17 

9 44 53 68 81 94 29 

10 61 72 88 104 119 48 

11 80 92 110 130 148 52 

12 100 114 136 159 180 30 

13 120 138 160 189 214 23 

14 140 164 189 222 250 22 

| Soe es 190 220 257 292 9 

GHAI EGS Srierne rier leet yee: ue 252 296 340 6 

1 Lf a espana a Ur ge ag WARE a rH 334 394 5 

Riles ceewtne © Aleve are acute wich ee eaes 372 450 6 


| 
| 


Diameter, 
breast- 
high. 


Se ie a ee oe ee 
“I mS T & CO NW = © O OO 
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TABLE 11.—Red Pine.2 


[Over 200 years old.] 


HEIGHT OF TREE (FEET). 


| 


90 | 100 


MERCHANTABLE VOLUME 


(BOARD FEET). 


] 
| | | | 
85 1s SR Ns Spi Be ce 
102 126 17S) eC Recee 
122 150 Cee | elon 
144 178 cit ge Seale ane 
168 208 DAG as nant nee 
193 240 ro) BE) area eae 
220 Sat 28 383 
250 311 | 370 435 
282 349 417 490 
317 390 468 551 
| 855 433 523 616 
= 306 480 582 685 
| Bagel 5 530 646 755 
| Seeeeneess: 584 715 830 
| raat 2 ae JOE 790 905 
SOR he pee 867 986 
ee) a ee 951 1,075 
1,041 1, 166 


a Table by T. 8S. Woolsey, jr., 1905. 


Basis. 
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TABLE 12.—White Pine. 2 
Southern New Hampshire. 


Ton nee es = ogee = | 
| | HEIGHT OF TREE (FEET). | | 
Dianieter,| afi | 2 ace ee eee Le ee ! i 
breast- 30 40 “50 ‘60 70 “80 | 90 100 | 110 | 120 Basis. if 
high. : 4 
| VOLUME (BOARD FEET). | 
cc heee | 
Inches. | Trees. ; 
i pee 12) ds) 2.2. Pee a oid: gt eee fer 7 . 
/ Bese 00 23 |r | eg de ieee — Lp OS a ee 41 
i 7 ie 28 | 34] 39 | Ad, oe : ae Ee Ne tees 2 aa 75 | 
F Spee) 36) 45 | 5362) Se Be Welt see. lec Se geri 128 
| 9} 32} 44| 56} 69 | st |. ds Lic aalh eo aac 156 | 
li 10| 41] 53; 70] 85} 102) 119 | 138)...... pe cS sos 177 
bh Ui ess:| 63.) | 84 103 | 126 | 147 | 168 |...... eee Hee 164 | 
fh 12 |....| 73 | 100 | 125 151 177 | 200 | 2294)" ase 146 iE 
13 |....] 84] 117 | 148 | 180 | 210 | 238 | 270; 293 ]....... 137 
ie 1a). | 95: | 437 | 17a. 200. | 248 Ve77 | Siz osse eee 91 
it 15 | 105 | 158 | 200 | 241 | 282 | 321 | 362/ 406 ]....... 61 
it aa eae | 181 | 290 | 277 | 328 L370 | 215 +. 47a) 2 88 
17 | Derk: 209 | 261 | 313 | 368 | 421| 471| 540 ]....... | 0 
i ae ee 238 | 297 | 352 | 411 | 475 | 531| 610] 688| 68 | 
ey eee ics 270 | 336 | 393 | 460 | 530| 598| 682] 763] 44 
Ve pa 5: 302 | 379 | 436 | 506 | 583 | 660! 750| 840] 35 
7 lees ee rae 425 | 480 | 553 | 634| 720] 820] 918] 23 | 
22 ney NS J.....| 522 | 507 | 681) 779] s87| 990} 16 | 
| 23) aa eee Se pare 566 | 639 | 727) 834/958 1,065) 19 
‘A 7h Ba a Fee eae ese | 674 | 769 | 889 | 1,030 | 1.135 9 | | 
7s vegd 5 ee [Pe cee eee 706 | 809 | 942] 1.105 |..-....] 12 | | 
i 01 ee eae ee Bee ees 737 | 846 | 994.| 1,180 i. I 
i sel eee ea eR 5 i aa | Oe ae are ga 1,046 [2 oes | 
| oe 
| | | 1,578 


a Origin of table same as aspen. 
b The volume given is actual saw cut. Sixty per cent was round-edged and 40 
per cent squared, 70 per cent 1-inch boards and 30 per cent 23-inch plank. 
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TABLE 13.—White Pine. 


Volume in board feet by the Scribner Rule, northern Minnesota. 


Se HEIGHT OF TREE (FEET). Sport 
pr. |40 | 50 |60/70|80/ 90 | 100 110 | 120 1530 | 140] top tn Basis. 
ne. | VOLUME (BOARD FEET). eae 
Inches. | aera | | | | Inches. | Trees. 
8 | 20) 25, 30) 35) 45).....|.....]-.-.. 2 lec 4 Reet caer | 6| 129 
ELSE es Ba) ees es en oe oe ee 6, 220 
10] 35, 45 55, 65 75 IES eo 6, 248 | 
IL} 40) 55 65, 80) 95) 110) 125).....-....--.-- ee. 7| 279 | 
12 | 50, 65, 80) 95) 115) 180 150)-....)...-. 2-2-2. 7; 279 
13; 55 75 25 115) 135) 155] 175|.-...|-...-|--.-.|----- | i. oe 
a 65, 90; 110] 135] 155| 180, 205) 230).....|.....|--... 7; 234 | 
15 105} 130| 155] 180| 210/ 235| 265).....|..... Sie 7; 246 | 
16 | 120 150, 180 210| 245' 275] 3001.....|--.--|--.-- | 7\= aoe 
17 170; 205] 240| 280, 310] 345|-....|--...|----. | g 250 | 
a es ae 190| 235 275, 315 355] 390|.......... ---.. | 8 202 | 
ees eee 215) 265 310; 355, 400/ 440)..... .-.-. ----- | 8 190 | 
7. Fi ee ee | 295) 350] 400] 450| 495) 535 -..../---.- | 9 163 | 
AL |... sees oo | 830| 390/450] 500) 560] 600..... ..... | 9 155 | 
7 '----| 370) 430, 500] 560} 620) 670 .......... 9) 118 | 
2 ee eae | 480 50 G2 G80) 730;-...-|--2- | 10, 106 
ee cess cas fade honecys 530 610) 680) 750) 810 860) 920 10 85 
251 eee eae 590) s70| 750| 820 880 95010201 10 99 | 
4 rs Se eee a ar 730| 810] 890 9601,0401,110, 11,68 
(a jacket en eis eee wait 800| 870 960/1, 040 1, 130 1, 210 ia 6 
Biel ioe Ate be 780 300 940|1, 0301, 120 1, 2201, 310 fib) 5556 
29 |....'....].-.-1---.|--.-| 930}1, 00011, 100|1, 200 1, 310:1, 410] i> Oa 
30. |-.--|e22+|-++212+2+|-+-- 1,000/1, 070]1, 180]1, 280 1, 40011, 510] 1 eg 
Sl gasses 2 ees 11, 140|1, 250 1, 37011, 490 1, 600 12} 36 
32 j---|--se)---- o---)-22.|----|1L 210/1, 330 1, 45011, 5701, 700 12} 24 
2215 RELRA, Sed Sees ena oe a ae 1, 280|1, 400 1, 5301, 6601, 790; fal Roe 
34 |....fo00t...J0..-[.../--.--{1, 35011, 480/21, 61011, 75011, 880] 13] 15 
eae |. ..[..2../1,420)1, 550,1, 6901, 8301, 970. 13} 12 
36 Saleee ee oe |..--|-+.--|1,490)1, 630 1,7701,910 2,060 13,8 
Dees Se rae 1, 560|1, 700 1, 850 2, 000 2, 150 13) =A 
le iS A Loe ee 11, 630/1, 780 1, 930 2, 080 2, 240 1s acme 
39 | ar ee ne aed a ee 1,860 2, 020 2, 170)2, 330 13, 6 
40 ey oe “ia eke ae 1, 940 2, 100 2, 260 2, 420 ia 273 
| | | uel 3,899 
| | 


= - ss 


i 
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Volume of unpeeled pulp wood in cubic feet, southern New Hampshire. 


Diameter 
breast- 
high. 


Inches. 


=] c> 


c 00 


10 
11 
12 
13 
14 
15 
16 
17 


18 | 
19 | 


20 
21 
22 


23 | 
24 | 


25 
26 
27 


28 | 
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TABLE 14,—Spruce. 


f 


HEIGHT OF TREE (FEET). 


Pag oR ges < 


ees es2222 


jee e ce ee eer eee ece) 


VOLUME (CUBIC FEET). 


esse 2e e222) 


s=sss2220 


eee2ee22e0 


7-22 22220 


Basis. 


Trees. 


oe. 
98 
128 
165 
161 
113 
78 
63 
42 
59 
56 
49 
38 
44 
30 
21 
18 
16 
10 


aS wo wm Ww OH 


1, 226 


Stumps varying from 3 to 14 feet and tops above 4-inch diameter point are 
excluded. 
To reduce to cords divide by 100 or point off two places. Some use 95 cubic feet 
per cord. | 
Bark=11 per cent of volume. | , 


ase ie. eee ta 
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TABLE 15.—Spruce.@ 


Volume in board feet by the New Hampshire Rule,» Grafton 
County, N. A. 


HEIGHT (FEET). 


Diameter 
breast- 40 | 50 | 60 | 70 | 80 
high. 
VOLUME (BOARD FEET). 
Inches. 
7 18 25 30 2g Roee open 
8 29 38 45 Om dete eal 
9 42 53 61 rei Ngee eee 
10 58 | 67 78 IE co ei: 
11 7 | 84 94 LOS oe tae 
12 96 | 100 112 $30 oa ae 
Ea een oe oe 113 130 |i te a a 
(7s eee ee 129 148 172 194 
(ol RR ae atlas ox eet. 166 195 219 
fe eas erm ae 186 219 245 
17 | eee Bane Sere 208 244 275 
Bese ee a Se a oie 272 305 
“BC 9 a a ees ae Ce 308 343 
er ae ee Are heater eter ya) 346 400 


a Table by T. S. Woolsey, jr., 1903. 
> Cutting to a top diameter limit of 6 inches. 
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TABLE 16.—Chestnut.4 


Volume in board feet by the Doyle-Scribner Rule, southern Appa- 
lachian region. 


\ HEIGHT OF TREE (FEET). | 
lk Diameter | 
breast- 50 | 60 70 | 80 | 90 | 100 | 110 | 120 Basis. 
high. 
| VOLUME (BOARD FEET). | 
\ Inches. | Trees. 
: 12/ 30) 35| 40) 50| 55 ees eee Fe 8 
i 180 elie gl aay | 55 | 60) 75 5 se ae Se ee 18 
z= Tae ca BS) 65. 9 801 | OO ae eee 24 
i ISS t G5. 25 | 380 junds) tsa fee ee oe peer. 34 | 
|) | 16°65} $0,|) 90°] 105 | 425) 145 | eo 43 
17| 80] 95) 110] 125] 145 170 ZA ea ae 36 
i8| 95| 110! 125| 145| 165 195 Day ee 77 | 
19 | 110] 125! 145!) 165| 190 995 |? RO) ane 91 
20 | 125| 145{ 165| 185/ 215 255 S15 chon ce een 63 : 
21| 145| 165| 190 | 210 | 240 290 S55 (oo 57 
22| 165] 185] 210] 235] 270 325 395) | eee 71 | 
23 | 185} 205| 235| 260] 305 360 rela Bete oe 59 | 
24| 205} 230] 260 290 | 340 400 ASOD) ieee 69 | 
i 25| 225| 255| 285] 320] 380 440 ys pea wee 55 
y 26 | 250| 280] 315] 335| 420 485 575 670 52 
Ni 27 |. 275 | 305 | 345 | 395 | 460 530 625 730 | 48 | 
I 28 | 300| 335) 380] 435 | 505 580 685 800 47 | 
29 | 320| 360| 410} 480| 555 630 745 870 39 | 
30 | 345 | 390| 445| 520| 600| 685| 810 940 31 
31 | 370} 420| 480| 565| 650) 745] 875] 1,020 4 | 
32 | 390 | 450; 520/| 605| 700! 810 950 | 1,105 a5 
33 |......|......| 855 | 640 | 755 | 875 | 1,030] 1,210 32 | 
7 Be cae, Sees ae ed omer rae 680 | 805 |  940.| 1,1204 1,320 27 
oe eee Regea re aeons 715 | 860 | 1,010] 1,205| 1,435 18 
ST omg ty REE oe Leu ae 750; 910) 1,080} 1,290} 1,545: 19 
| | 1,097 


@ Compiled under direction of Walter Mulford, 1905-6. 
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TABLE 17.—Chestnut.¢ 


Volume in cubic feet of extract wood, southern Appalachian region. 


HEIGHT OF TREE (FEET). a3 | 
| Diam- 
Diam- So 2 ee ee ee oe 
eter = | oI top . 
breast- | 40 | 50 | 60 | 70 80 90 | 100 | 110 | °.,>| Basis. 
ee 
| VOLUME (CUBIC FEET). pone 
| Inches. | | | | | | | Daan Trees. | 
Gesce | 4.0}. 5-0 Fo e222: | Rade eget (oes Pease enon 4.3 | 1 
Meat ale ee eb ae [a ee ee 4.9 4 
Sees pee Oy eS Si AO lee | eo ae 7 
wets | s0Gt Pr os fee he 6.0 10 | 
Pst. G Ie A 16 |e ee ee 25 | 
| fietO. S| 12> | 9 |) 465 1 18 Oo Es ERR) Pha 7.2 36 
1G 425 | 16 Sh IFO 2208 be Re oen es” si 7.8 49 
. Wy ey ay 1S 0 6220 Pee ee £4) a6 
fies 19s) 1-228 | 500 90) 83.015 37.5 1... Ce een 7, 
feb te 2) | 8 fe 8S P 87.0 | 42.0} 9.6| 42 
16 | 21.0 | 25.0 | 28.0] 32.5| 36.5] 41.5] 46.5 |.....-. 102 a 
| 7. ane 27.5 | 31.5] 36.0] 40.5] 46.0] 51.5 |_...... 10.8| 66 
Le dae | 30.5 | 35.0| 40.0] 45.0] 50.5 | 56.5 |....... 11.4 64 
ro ciao Pa. 0} $8 5b 44:5] 40:5) 55.5 | 62.51. 12.0 82 
ei. So} 42.5 1 ARS te 4 OL.O1| 68.0 | coo 12.7 72 
| oi a aca ZED |.46-5  55:0:12-5924 °P 66.5'| 745 1 13 61 
a See 7, Sa BV tems | gl la c= Py a M7 a 13.9 76 
ot poe 40. |. 55-06 Ghote Zi 5 F790 | S725 | fer rer- 58 
7 ea 52-0 159.5. <68: 0 Tea 85. 5-|° 94.0 |... .. | 15.2 70 | 
Ee 555 O40 PCH SO) 92 FOL OL... 15.8 5S <4 
7 Wales 59.5 | 69.0] 79.0] 89.5 | 99.0] 108.0| 116.0| 16.4 53 | 
7 tee | 63.5 | 73.5 | 84.5 | 96.0] 106.0 | 115.0 | 123.0| 17.1 48 
od ee | 67.5 | 78.5 | 90.0 | 102.5 | 112.5 | 122.5 | 130.5 | 17.7 39 
reo Wes 83.0 | 96.0 | 109.0 | 120.0} 130.0 | 138.5 | 18.3 35 
i Oe ease | 88.0 | 101.5 | 115.5 | 127.5 | 138.5 | 147.0 | 18.9 28 
/ 5 Thence ieee eCeIee 107.5 | 122.5 | 135.0 | 147.0 | 156.0| 19.5 24 
| 28) sige ie i oat) Uereon: 113.5 | 130.5 | 143.5 | 156.0 | 165.5 | 20.1 o7 | 
Sea pis vec. ee oP 119.5 | 138.0 | 152.0 | 165.5 | 175.5 | 20.7 93 | 
Ss ot Tie Sy Sita eine 125.5 | 145.0} 161.0 | 175.0 | 186.0| 21.3 92 | 
2 if ot) Goeetd eee Nee ae 131.5 | 153.0 | 170.0 | 185.0 | 196.5 | 21.9 13 
(4 oe eee oar. 138.0 | 161.0 | 180.0 | 195.0 | 208.0! 22.4 1-3) 
> he Scenes cae 144.0 | 169.5 | 189.0 | 205.5 | 219.0| 23.0 10 | 
oa S25 eae coe 179.0 | 199.0 | 216.0 | 232.0} 23.5 fees 
53) fy a eee on ne fe te CRG | eee oe = | 188.5 | 210.0 | 228.0 | 245.0 | 24.0 6 | 
oY ope eee ae en bet Were. 199.0 | 221.0 | 240.0 | 257.5 | 24.6 7 | 
re ae | 5 Cree oe 212.0 | 232.0 | 251.5 | 269.0| 25.1 ear 
139 ae |-=-+=- ot pe) eet 293.0 | 242.5 | 262.0 | 280.0 | 25.7 5 
SE Ree! eae eect. eal ae eS 5s 1 212. 8 1 290:5 | 26:2 6 
| res ee | ee 8 eee 244.5 | 263.5 | 281.5 300.0 | 26.7 3 
| | | | | | 1,325 
| | | | | 
| 


Assume 90 solid cubic feet per stacked cord. 
a Compiled under direction of Walter Mulford, 1905-6. 
38850°—Bull. 36—10——9 
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TABLE 18.—Hemlock.¢ " 


Volume in board feet by the Doyle-Scribner Rule, southern Appa- i 
lachian region. 


HEIGHT OF TREE (FEET). 


aCompiled under direction of Walter Mulford, 1905-6. 


Diam- Cait Wat cans wee) ea 
Bones 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | Basis. 
high. Se Me er een IR! SS a 
VOLUME (BOARD FEET). 
if Inches. Trees 
10 20 Esl ae aN ies Rent eek. eel Miptieegy Heh (e rote DRE SS Ee 6 
11 30 40 15 20 25 27) Oh Riese Ga | sree ra 3 
12 40 50 35 40 50 GO et ete eee 9 
13 50 60 50 60 75 OG. tiv ies eee 23 
14 60 70 70 80 100 120 hun oc eee 33 
15 75 \* 85 90 105 130 155 FOO iH eae 59 
16 85 | 105 115 130 160 190 BA) cs ne 64 
th - 105 |: -130 140 160 195 230 DG Sune 65 
18 | 125 | 155 170 190 230 270 BL ee! A 77 
19 |) 14s 1 185 200 225 270 310 SOs omen 83 
20| 165 | 220 230 260 310 350 410 300 68 
21| 195 | 260 270 300 350 400 460 380 80 
22} 2201! 300 305 340 400 450 510 455 81 
93} 255 | 340 345 390 450 500 565 540 86 
24 285 385 390 435 500 555 625 615 67 
a eae 435 430 485 555 615 690 700 81 
OTSA Gee aa 485 470 540 610 675 755 780 62 
ei che 535 520 590 675 740 830 865 64 
Rieti as) 590 570 650 740 810 900 950 67 
i 2 BY | Saeebe ee 645 615 710 810 885 980 1,040 54 
SO oe as 700 670 770 | 875 970 | 1,070! 1,140 34 
25 pO resets) Melina 720 830 950 | 1,055 | 1,160 | 1,255 33 
3/8 Bee (a ste 775 900 | 1,020] 1,150] 1,265{ 1,380 37 
Z| Tee Et eee 830 965 | 1,100} 1,250] 1,380] 1,515 29 
Ries alin ose of g90 | 1,030] 1,185 | 1,360} 1,505 |. 1,650 33 | 
Citi] Nee aaee| ie aeen 950 | 1,100] 1,270] 1,465] 1,640| 1,7 19 | 
tips thee 1,010 | 1,175 | 1,360] 1,580] 1,780| 1,915 21 | 
277 il aes (alate a 1,070 | 1,250} 1,450{| 1,695! 1,930| 2,040 9 | 
ols sy lao! ieee ee 1,140 | 1,325] 1,550} 1,815 | 2,080} 2,160 10 te 
(0 Nee a eae 1,200.1 . 1,400} 4,640} 1,940) 2 235) eee 8 | 
ROP ae a 1,265 | 1,480] 1,730] 2,060] 2,385 | 2,400 7 | 
75 Ae TESS | oat 1,330 | 1,560 | 1,830 | 2,185 | 2,540) 2-595 5 | 
Bee dae ppc 82 1,400 | 1,640] 1,920| 2,310| 2,695] 2,630 5 | 
OVA Bhs any Sao 1,470 | 1,720 | 2,015'| - 2,435 |--2; 850-1 = 2-740 6 
10, Sets Meee da 1,540} 1,800] 2,110} 2,560| 3,015 | 2,850 4 
AG Mea 1,650 |. 1,880 | "2,210 |. 2°680 |S, 170 |= 29s 3 
AG kh Sieg te 1,690 } 1,960) 2,305 | 2,805 | 3,335 | 3,065 1 
ATs Sess 1,770 | 2,045 | 2,400) 2,930] 3,500} 3,175 1 
7 eMail Bako 1,845 | 2,130] 2,500 |. 3,050| 3,660 | 3,285 2 
AG Na ull A Oates 1,920 | 2,210 |-2,600 | 3,175 | ~3;830 |. 3,390 1 
BG) Miss ee i aebeae 2,000 | 2,300] 2,700} 3,300} 4,000! 3,500 2 
| 1, 402 
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TABLE 19.—Hemlock.@ 


Volume of bark, in cords, southern Appalachian region. 


TT 


Trees 100 feet | Trees over 100 | Trees 100 feet | Trees over 100 


Diam- 


E and under. feet. and under. feet. 
Diam- 
Pies ‘Loaars pees So a pele ee 
breast- reast- 2: 
: Vol- Vol- : Vol- Vol- 
high. ume of} Basis. | ume of | Basis. high. ume of | Basis.| ume of | Basis. 
bark. bark. bark. bark. 


| Inches. | Cords. | Trees.| Cords. | Trees.|| Inches. | Cords. | Trees.| Cords. | Trees. 


| 10 | 0.10 BO aca pr! Hest, || 0042 8 | 0.48 18 
| fieak 41 1 ee east ee Seer POR Alpe: 
Le oat ee a ee ere. Hie Sige tebe iatale 
13 ete sir meeteia glee AE ICA oe Ha a4 AT 7 55 13 
14 13 es a fee ea Ne | 35 . 48 3 | 11 
| 15 14 13-5). G18 £% 36 Sir Neel eeores . 59 14 
| 16 15 19 .19 1 37 . 52 2 . 62 6 
17 217 28 at 2 38 .53 2 . 64 9 
18 .19 29 woe 6 39 55 1 . 67 4 
| 19 mot 27 25 6 40 . 56 3 . 69 2 
| Pte es. | OL 26 7 41 | .58 1 yee 3 
| 21 25 26 28 10 42 . 60 2 75 4 
| Poe 2h). 28k. 30 12 et Parsee ee Pex: 1 
23 229, 1-33 . 32 17 1 ae ee al RT eh JS jer eee 
24 . 30 19 .34 11 sa Pee 1 Ra ese eee 
25 32 21 . 36 15 yl aaa a aad “87 2 
26 .34 18 38 15 Sa oe ee seeeees 91 2 
27 35 19 . 40 19 2 eae racemes 94 2 
28 37 14 42 eee! 
29 .39 6 44 16 || Sleds: Pied: 
30 . 40 8 . 46 19 | 386 297 


aCompiled under direction of Walter Mulford, 1905-6. 
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| 
| 
| TABLE 20.—Hickories.« 
| 


. southern Mississippi Valley. 


USED LENGTH (FEET). 


VOLUME (CUBIC FEET). 


Diame- 
ter 
pbreast- 
high. 
Inches. | 
5 | ea al Rae ek Pee gs. Sea gee 
Gilet 25 or sal Racal eee 
7 302 a pl ba Seon 
8 4.0 625) ee 2h 
9 4,8 8.21 “10:6 
10 FS lee l0.0-12 30 
11 6:5 19 te 
12 90 Ted 5) 26-0 
13 6-317 17.0 .\' 285 
21) oehO ||" 520: 0) S775 
£59126 os. Ol 32,0 
| 167) At20:|, 26-5:19 36.0 
is EZ | Ph. S| Oe [9 ATO 
it $8} AZ Gb 13800 | 1-46.0 
ie 19° | 2-195. 137-0 1 52260 
ti 90.) 2h AO > 570 
Pc 4 Oc 45063: 0 
22 | 26.0} 50.0] 69.0 
Be Dee We 54. On 75.0 
FA) 31.0 | 50.0. S120 
D5 340.) <640 1 288-0 
2% | 36.5] 69.0] 95.0 
7 al poe 74.0 | 103.0 
Og aaa oe: 80.0 | 112.0 


a Measurements by A. T. 
ovata and glabra). 


Boisen, 1907. 


Mostly shagbark and pignut (Hicoria 
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10 | 20 | 30 | 40 | 50 | 60 Basis. 


Volume of used length with bark, in cubic feet, from Pennsylvania to 
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TABLE 21.—Hickories. 


Percentages of bark and sapwood. 


Diameter | Sap- 
of tree. Bark. | wood. 


Inches. | Per cent. | Per cent. 


6 7 73 
12 17 | 60 
18 15 | 48 
24 14 | 39 | 
30 13. | 35 | 


The used volumes above comprise about 48 per cent of the entire tree. Reduce 
to cords by dividing cubic feet by 90. 
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TABLE 22.—Black Oak.a 


Volume in board feet by the Doyle-Scribner Rule, southern Appalachian 


region. 
HEIGHT OF TREE (FEET). e e] 
Diame- B |s3 
a 60 | 70 | 80 | 90 | 100 | 110 | 120 | 120 | Ses 
high. Rete ee 
m | ES] 2 
VOLUME (BOARD FEET). 2 le 8 
Inches. Feet.| In- | Trees. | 
a RM ei es 0 OS eon eee a ee eh al ol 2:5 [eo ture 
i 1S VSG! MOO ES Neer nike ce eg aaa le nee 2 AO 35 
ia PGsh 0 80.) bts.) 140") oO Woes e ha, seen 225 tee 
ia PT PIO Tass! TIO AOR | So a| orcs eel nee eee ee 231), 12° eae 
d8/1el35 | 170 |s200 1-225) 1245 | 270 be) ee 2.4 Pas eae 
19.050: | 2001230 255) 280" | SIb 2 ee 23 te arene 
Dy HATO | 225° | 265°) 290 | * B20 | 365) (50s ee ee 2 4ol- > 13: 86 
Pi 185.7255 | 205-1820 | 865 |. 420 | ere 2.6.1 Tal est 
22 | 200 | 280 | 325 | 365| 415] 475 | 555 |....... 2.4) 15| 79 
Be nts 305 | 360 | 405| 465| 530] 615 |....... 26 i 1a eas 
PAG che 335 | 390 | 450| 515| 595 | 680]....... 2.41.16 (4G 
D5 le 365 | 425 | 495| 575] 660| 755| 865| 26] 17] 34 
26 |Sae 390 | 455 | 540| 630] 730) 835] 950) 2.6] 17] 30 
; | ST ae ea he 490 | 585] 685| 800) 920/1,045| 2.3| 18] 33 
i Se fo OI 635 | | 745 |. 870 | 1,000] 1,135 | 2.3°|. 49 1499 
7 (Sta LO on 680 | 800| 935 | 1,075 | 1,225] 2.3} 19] 20 
= isneaes Rage ta ese 725 | 860] 1,000 | 1,145} 1,310] 22| 20] 19 
3) ae ecg im ate 765 | 915 | 1,065 | 1,215/1,375| 2.4| 21] 20 
2 i a! 810; 975 | 1,125; 1,280| 1,430] 2.3) 22] 12 
co esta eee eae 855 | 1,035 | 1,185 | 1,335 | 1,480] 25) 23| 6 
‘ 20 Sa at ei 900 | 1,100 | 1,240] 1,390 | 1,525] 2.5|; 23] ‘4 
Sete yeas ce| Vo re 1,150 | 1,300 | 1,435] 1,570| 2.4] 24] 7 
27 ee eat ain oat 1,200 | 1,350 | 1,480 | 1,610 | 2.2) 25) 0 3 
2h | seth riya niees, Wasi y bart een 1,520 | 1,645 | Bel Soha 
stu aes Ne a PR ma Ie ot 1,560 | 1,685.|<3.5 2 27 ee 
| | 7Al 


a Compiled under direction of Walter Mulford—1905-6. 
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TABLE 23.—Chestnut Oak.@ 
| Volume in board feet by the Doyle-Scribner Rule, southern Appalachian 


region. 
ei HEIGHT (FEET). Diame- 
| ee len | 50 | 60 | zo | 80 | 90 | 100 | 110 top. | Basis. 
| high. VOLUME (BOARD FEET). bark. | 

Inches. | | | | Inches. | Trees 
fate cise) COO ts arta eee paee aes Cee eee | | cage 
Sti Ege i Des aie’ Cad petals: oui eases a re ee 

12|° 251° 30}: 4 71 No noe Nee eae EWR eee rece ey (Ay ee 

132035 | - 40] .. 50 TUS eee Wee lee Cas cos eee Peeeee (ie ai) 

144/ 45] 55| 65 75 G0 jp aes testis oh. [Md =) Ea 

15} 55| 65] 80 aa eee © eee tee | NON Cae 11] 102 

(1 Poa ie alr Shot 7 Mak Ma 0 Oc on NY -7  a e Izest 

(cae nee Beni ei toch! P40" = RGU tease hes (a a | 130] 408 

od ee Geet 16s le Tes) Bie | 2 265) 2 13 | 102 

CW a oars 130 160 | -196" | 215-1 2a) ogg | hte |e G9 

Dia teiee = 145} 185 | 220| 245] 28901} 325 | 345 14| 108 

7 ge ae pe 210| 250} 280/ 315] 360] 385 15 | 89 

oA ead Ri gee 235| 280! 320] 355! 400] 430 16| 85 

Sy Ce aes eee 265| 315| 355 | 400| 445) 475 1G. Ger ue 

BAe oe ty Be: 295 | 350) 400| 445) 495 | 530 1712232 

TEE) a ens gee ea 385 | 440} 495 | 545| 585 i7 FS 

Maria ora porn es tee! 2S: 425| 490] 550| 605] 645 18| 68 

7 () Seon ee eae eee 465 | 540| 605| 665| 710 19} 58 

re) en (AT pe Ria 510 | 590! 665} 7301 780 19| 54 

CAS GAA Re aerial Re Ate 640! 730] 795 | 855 20| 26 

S13 aes i gts ad ane Mec 690| 790| 865| 935 Zr ja coe 

Biren he (eos oY ee 745 | 860! 940 | 1,020 21| 35 

BE ie) a ia ee s00 | 930 | 1,025 | 1,110 De ets 

Zot oS Toe Se Den Deretcaael Ce pas a 1,005 | 1,115 | 1,210 De plas B: 

Bie dee jee | PT Ae 1,080 | 1,210 | 1,320 23| 10 

LG Saree Ree Eierauee Soca Berar 1,160 | 1,305 | 1, 430 24 5 

oe ts iar hac Be a Ce cetera ae Une 1, 400 | 1,530 25 4 

aie tig ks newy a ARS er eet Le | 1, 485 | 1,630 2) 2 

2 heeds aw ae 8, a a ae cay ee (ae 1,565 | 1,730 26 1 
Ti, Sie in epee Ie soe | ee oe ee eee 1, 830 74 i ball ese 

US Sie eer Sooke, ie alae (eget een ae 1, 930 28 1 

iL, 490 


a Compiled under direction of Walter Mulford—1905-6. 
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TABLE 24.—Chestnut Oak.¢@ 


Volume of bark in cords, southern Appalachian region. 


Diame-| Trees Trees Diame-| Trees Trees 


. — A 


th) high. | under. Over. high. | under. over. 
nN Inches. | Cords. | Trees.| Cords. | Trees. | Inches. | Cords. | Trees.| Cords. | Trees. 
i 8 05 eo ope eee Zt 0.19 13 0.18 20 
1 9 . 04 | fal) errant 22 . 20 16 . 20 25 
: 10 Ago Gat ages es 88 21 11 2 16 
iW ol ames) 7 . 08 1 24 2 10 24 17 
12 . 06 17 LSA ce 25 . 23 4 . 26 18 
13 07 29 . 09 4 26 woe 6 . 28 8 
14 . 08 36 . 09 i 27 . 24 4 . 30 9 
15 . 09 40 . 09 5 28 by gy wea eee 32 5 
16 sa 43 .10 9 29 5 ee ae 34 5 
17 .12 30 SEL 10 30 ed We ee . 36 4 
18 .14 38 Mi y- 20 eA eee en ye ae a7 8 
19 .16 28 14 14... Aa Pee ee ee a . 39 3 
20 eg 24 .16 15 mee 
| 360 225 


a Compiled under direction of Walter Mulford—1905-6. 


Diam- 
eter 
breast- 
high. 
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TABLE 25.—Red Oak.@ 


Volume in board feet by the Doyle-Scribner Rule, southern Appa- 
lachian region. 


HEIGHT OF TREE (FEET). 


60 | 70 | 80 | 90 


| 100 


VOLUME (BOARD FEET). 


55 | 65 
60 | 80 
70 | 95 
85 | 110 
100 | 130 
120 | 150 

| 140 | 175 
165 | 200 
195 | 230 
225 | 265 
255 | 300 
285 | 335 
| 320 | 370 
baa 410 
ete. 450 
ek 485 
aS 525 
pues 560 
See i | 600 
640 


cererei(seeeece 


sere er es eee eee ee ee eee eee 


jee c ee eee 


Diam- 
eter of 
| 110 | 120 _ top 
inside 
bark. 
Inches. | 
reser Peete ae 11 
ees ee en 12 
Pict sor Eee 12 
El ley Sie peter ae 13 
pees [ex sour 14 
ean Megat es 2 14 
SHO ba eee 15 
ANE Ral ge 15 
AG cae ha 16 
BOO ge ee 17 
575 665 17 
635 730 18 
695 | 795 | 19 
760 870 19 
830 950 | 20 
900 | 1,030 20 
980 1,120 21 | 
1,065 | 1 215 29, | 
| 1,150] 1,325 22 
1,240 | 1,445 23 
| 1,340 | 1,570 23 
1,435 | 1,680 24 
1,525 | 1,770 25 
1,610 | 1,855 25 
1,685 | 1,935 26 
1,760 | 2,010 26 
1,830 | 2,085 27 


| 


a Compiled under direction of Walter Mulford—1905-6. 
b Height of stump, 2 feet. 
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Basis. 


| 
77 
61 
90 
74 
89 
62 
52 
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TABLE 26.—White Oak. i 


Volume in board feet by the Doyle-Scribner Rule, southern Appa- 
lachian region. 


HEIGHT OF TREE (FEET). 


Diam- 60 | 70 50 | 99 | 100 | 110 120° 
i eter | 60 | 70 | 80 | 90 | 100 | 110 | 120 | Basis. 
i breast- 
high. ph PERS ae acs 
VOLUME (BOARD FEET). 
| 
Inches. | Trees 
> 144] 55 70 90 sh is) Peeeein nue ae Seid 29 
\ 157) 80 95}. 115 TAQ") gens 3! Pek ee 27 
i 16| 100/ 115] 140 165 B95 boo ee een 24 
17 |' 195 | 140°] 1.165 195 7 einem Malet os 32 
i 18 | 150| 165| 190 225 60 ‘ls ees ee ee 33 
| 19 | 175 | 190| 220 255 ri omelet ee 62 
: 20 | 200} 215) 250 285 335 ANE ees 67 
‘ 21] 225| 245 | 280 320 375 rg sana ee 81 | 
| 22| 250| 275| 310 S55 1° >) Abb hs Bab tenes 86 
23 | 280} 305| 340 390 455 ae 81 
24| 305| 385! 375 425 500 655 [ose 87 
25 | 335| 365] 410 465 545 Sg Oa 70 
27 Nae 400 | 445 505 590 695 865 66 
Al a ea 435 | 480 545 635 750 920 55 
| Se ie co! 470 | 520 585 685 805 980 56 ee 
Dn to 505 | 555 630 735 860 | 1,040 51 
BU leer 535 | 595 675 785 920 | 1,100 52 
218 Gees 570 | 630 720 840 985 | 1,170 35 
; pas. 605 | 670 765 900 | 1,060] 1,245 31 
: 25 8 Semele 640 | 705 815 960 | 1,140 | 1,335 23 
+ 1 os We eee 675 | 745 865 | 1,025| 1,230 | 1,445 14 
My =i ie ba cme 915 | 1,100) 1,330] 1,580 4 | 
4 SF | EIR ee | ONE nara 970 | 1,175| 1,445] 1,750] 10 | 
| SN eee ECA a tang ees 1,020 | 1,270] 1,565] 1,920] 4 
! Sy ees eee ele ck gy ah Ma 1,370 | 1,690 | 2,050 4 
=P Meee | OS CAAA Palade Gece coat 1,485 | 1,825 | 2,170 3 
| FT Saar | oak MO ood al cree aA 1,625 | 1,960 | 2,295 2 


J 
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TABLE 27.—Second Growth Yellow Poplar. 


Volume in board feet by the Scribner Rule,’ Fairfax County, Va. 


| HEIGHT OF TREE (FEET). 
| Diameter | | | | Eee 
| breast- | 40 | 50 | 60 | 70 | 80 | 90 | 100 anode Basis. 
high. bark. 
| VOLUME (BOARD FEET). 
| 
| Inches. | Inches. Trees. 
2 fi Niet mG mie pe ae OU 18 5.9 33 
SASS Ra gal 8 oe a eee 5.9 53 
9 Bale bp ie Oe had. bad ABN ik a 6.0 7 
| 16) °15} 25 | 35 |* 45+). 56 67 78 6.1 60 
BER Set 4S 16k) 74 88 100 6.2 74 
B32 SO Boh tose Get 116 123 6.3 56 
| 2 aes Le Gok SF PtOkd es). 134 148 6.4 41 
‘> [2 SA ee fap te | 106} 124| 142; 160 177 6.5 24 
| ep ee ae Fy: 129} 150] 172] 191 212 6.6 20 
h [Oa hate tee fo 798-|) (2021 225 250 6.7 25 
cr) Re Care ee [steer | 210 | 236] 264 288 6.8 11 
Be ee ey eeiteag 274 | 304 328 7.0 7 
| ees aes sas Peer: | sig} 346| 9374 re 6 
2H Soria Sie see Naa Sees eae 395 428 y Mey a ey. 
480 


a Measurements by W. W. Ashe, 1907. 
b Average height of stump, 1.6 feet. 


140 THE WOODSMAN’S HANDBOOK. 


TABLE 28.—Second Growth Yellow Poplar.¢ 


Total stem volume in cubic feet including bark, top, and stump, 
) Fairfax County, Va. 


| HEIGHT OF TREE (FEET). | 
et ld ee ee 
eter = | | = | | | z 
breast- OO | Ses oe 80 | 90 109 | Basis. 
high. | | 
; VOLUME (CUBIC FEET). | | 
Inches. | | | | | Trees. | 
ea eer ME Sl ecg) aha Nee tee fesse eee 3 | 
6 5.2 6.3 7.5 BG) [bee ae pe 8 
Tl OB OF OE tes. | eee ee 36 
8 S354) 10s) ebles | 13.42) 715-6. tGss 52 
O° 10,874 12 40) 145 >| e442), sre es 69 
fe 2-6 aslo isin 16 | 19-8) | 23° | 3486 60 
11 15.24 18.3 OQ os ee ere acer 73 
1258) 183 219k | DS BS ak i Ae ag 56 
15.0} 20.824 25.9 4 SLOCr SHO) GS 2 Sb34p 41 
14%) 26-0 b> 30:5: 4) S25 Sees. aa 48.7 24 
151 $3081.35. 42 40 S45 Sees ae 4 20 
1 Ae CO 40.4 | 45.9 51.0 | 56.6 62.2 25 
Ro eee ee 45-65) SILLS.) SL4) Gai 26922 11 
jb Ra an eee) ae eae 57.6 63.8 | 69.9 76. 2 7 
=e Ua Oakes Sn ae aera 63,9: 75-21 F656 see 6 
Sy CW ones Stee eee AN 76.5/ | $3.2) SON yee | 
| 491 | 


For estimating peeled pulp wood the bark deduction is 21 per cent in 6-inch trees 
and 16 per cent in 18-inch trees. The top and stump form from 18 per cent in 6-inch 
trees to 10 per cent in 18-inch trees of the total volume. Hence, the total deduction 
for peeled pulp wood for trees 10 to 18 inches may be placed at 25 to 30 per cent of 
the volume given in the table. 


a Measurements by W. W. Ashe, 1907. 


+ antl aca uipat MP ee ee ee ee ie ges 
mtd tne sre Neg se =m Ae sane tp a een ce Ni natrstiat #h tne te serio {as 0 Bets ht al 
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TABLE 29.—First Growth Yellow Poplar.2 


Volume in board feet by the Doyle-Scribner Rule,® southern Appa- 
lachian region. 


et HEIGHT OF TREE (FEET). Diam. 
brecct- 60|70| 80 | 90 |100/ 110 120 | 130/140 | 150 top in- | Basis. 
ace VOLUME (BOARD FEET). bark. | 
Inches. | | | | Inches. | Trees. 
ce ST gen eT a see ea ee Me Hs ee She 
| 13 40} 65] 75) 80} 90, 95)... |... eee 53 9) 12 
S11) es PINES O87 (as (C2 RE 5) 10) 12 
15) 85 POS OM ASB $45)— Wo) A ae 107-8 | 
16) 105) 130] 145 160 175, 190 200.....|..... | Ly) li] 16 | 
17} 130) 155] 175 195) 215) 230 250.....|..... .---- li] 34 : 
| 18 155) 185 210-235, 255, 280) 305, 330)... 12) 27 | 
19] 180] 215| 250| 275] 300] 335) 360) 395|.....|..... ee | 
20| 205) 250 295 320, 355 390 S20) AGO ik oe 13) 38 | 
aS is ead ane 345, 370, 405) 445] 485| 530} 590)..... 1Al aT | 
| 22)....|....| 400] 430] 465] 510 550| 600] 665). .-.| 15) (6t-] | 
| —«-23|__..]....] 455} 490] 530] 575] 620] 670| 745).....] 16 58 | 
| 24)....|....| 520] 550} 600} 640} 690) 750 825| 900 16, 68 | 
|  25|....|....| 585} 620} 670| 715] 770} 830} 915] 995 17} 64 
| 26)... .|....] 655] 695] 745). 795 850 920/1, 010|1, 095 17, 59 
| 27|....|....| 725, 770; 820| 875] 940|1, 015/1,105|1, 200] ig 49 | 
| -28,....|....] 800, 850, 900} 960)1, 030 1, 115|1, 210|1, 305 1954 | 
29|....|....| 875| 930] 980|1, 050]1, 130/1, 215|1, 315]1, 415) 20 50 / 
30|....|....| 950/1, 010 1, 070)1, 150}1, 230/1, 320|1, 425]1, 530 20 54 | 
1 eae Age '1, 035 1, 100 1, 165 1, 245|1, 330\1, 430|1, 535)1, 650 Bil a44 
32)....|....|1, 125/1, 185 1, 260/1, 345|1, 430|1, 535], 650)1, 770 22) 4-30" 
33)....|....|1,215/1, 275 1, 355/1, 440|1, 535!1, 650/1, 770|1, 890 20 85 | 
34|__..|_...|1,305/1, 360 1, 450/1, 540/1, 650|1, 70/1, 90012, 025-23, 35 
35|....|....|.----{, 450.1, 545|1, 650/1, 76511, 895 2, 030]2, 170 24, 24 
=) See Oe eee 11, 540 1, 645)1, 760 1, 890|2, 02512, 160|2, 310] Dah Fa 
Bh oes se 2 1, 6301, 745/1, 875 2, 015/2, 155 2, 3002, 460 25} 13 
38}. - - ee eae 1, 72011, 855|1, 9952, ae 290 2, 445 2, 600) 7 Bates Ws 
seioniie 4 A5,. 1, $10)1, 960|2, 1152, 280|2, 420 2, 585)2, 750 Bi. 22 
7 eee ea ames 1, 905,2, 0702, 2352, 405 2, 555 2, 7252, 800 71 «13 
eee! a? 2, 005/2, 180/2, 350/2, 530/2, 685 2, 870/3, 035 28) AG 
ro ee: a '2, 105|2, 300|2, 475/2, 660|2, 825 3, 010/3, 180, 291 13 
43|....|....|.....|...-.|2, 420]2, 600]2, 790|2, 965/3, 145]3, 335] 30) peck 
C1 ete Ne ee |... .|2, 550/2, 730|2, 920 3, 100 3, 285|3, 485 Ye 
pe ks | ae 


| a Compiled under direction of Walter Mulford—1905-6. 
b ight of stump, 3.2 feet. 
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TABLE 31.—Second Growth White Ash.2a 


Used volume in cubic feet, Montgomery County, Ind., and Missis- 
sippt County, Ark. 


HEIGHT OF TREE (FEET). 
Diameter 
breast- 10 20 | 30 | 40 | 50 Basis. 
high. 
VOLUME (CUBIC FEET). 
Inches. Trees. 
10 6.5 9.5 eh Bo LE eee a AS ee ee 2 
11 8.0 15 15S! We see Pe cee ee ee 7 
12 10.0 14.0 18.0 PP yh eee eae 14 
13 to 16.0 21.0 20:0. =e see 13 
14 135.5 18.5 24.5 SO. 0) tt. areas 18 
15 15.0 21.0 27.5 34.0° ae ee 18 
16 1725 24.0 31.0 38.5 46.0 17 
Liv’ 20.0 27.0 35.0 43.0 51.5 16 
1 EO eenacanoe ame 30.5 38.5 47.5 56.5 12 
1 Ls Sa a ek ae aoe 33.5 42.5 52.0 62.0 8 
rs) Wile alee te 37.0 46.5 57.0 68.0 4 
; 129 


a Measurements by W. T. Stone, 1908. 
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TABLE 32.—Ash.¢@ 


Volume in board feet by the Doyle Rule, South Carolina and 


Arkansas. 

Volume. Actual used | otal height. | Basis. 
Diame- 
aie 
reast- 
: South 
high. | Garo- ee Caro- |" cas Caro- | “o56 Caro- 

lina. opine: - | dina. Sale dae 


eS ee ee ee SS a sss 


| length. | | 
South etare South eran South keane 
2 ee 1s al | Le es eras ie Ge oe ee 9 
hel hg So ead 20 ee ee SP pe eae Yi tl elena ae 10 
10 15 30 30 47 76 81 2 12 
11 35 40 33 50 79 86 3 11 
12 55 55 35 52 82 90 11 9 
13 75 75 38 53 85 94 19 11 
14 100 95 40 54 87 96 36 10 
15 130 115 42 55 89 98 38 12 
16 165 145 44 56 91 100 42 15 
17 200 175 45 56 92 102 41 15 
18 240 210 46 56 94 104 47 13 
19 280 245 47 57 95 105 61 14 
20 325 285 47 57 96 106 40 15 
21 375 330 48 57 97 107 38 16 
iar 420 375 48 57 98 109 43 20 
23 475 430 48 57 99 110 32 17 
24 525 490 49 57 100 Att 39 11 
25 580 565 49 57 101 112 22 5 
26 635 645 49 57 101 113 20: iS 
27 690 740 49 57 102 113 22 7 
28 750 835 49 57 103 114 1S. [2 ee 
29 810 945 50 7 104 115 14 (ee eee 
30 870 | 1,055 50 57 104 116 11 1 
31 BAD ee 2 ee MD hat See pO eae ee 1 29 I ee ek 
SO I) 17 el eee FL a oe eee LE POG a ee Shee eos 
33 BOOT ey PASS Su 71 2 ae AOG be Fs Aiea ce ee 
Sper ft eee Fe. LF te ite ot i | 7g Or eee 5 he eee 
Se |e 2: | a eee ee Sent: LOS ihe =, Bay Sea ar 
= ie Aoi Wee © LR eae ie eee Ti Sofa pea els Fe ape Phe tas 
Sv eA ses fo ea a 1 eS tag as rT By Nec ak Sg 4) ee 
2 AS ce BS UES eee | 1 eae iD te ee he Pies aa 
ie SE ee ak) UT) eee De ee BG eee CS eS Ss oe ee 
sa Mel ees (| 1 le rare 4 Ohare ners i 4 Og) Ro ae Eee ee 
639 | 23504 
| 


a South Carolina measurements by K. W. Woodward, 1905; Arkansas measure- 
ments by G. M. Homans, 1905.. 


38850°—Bull. 36—10——10 
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TABLE 33.—Cottonwood.2 


Volume in board feet by the Doyle Rule, Richland County, S. C., 
and Bolivar County, Miss. 


: Volume. Used length. Total height. Basis. 
Diame- : ire, ea WB (Ss ees le St 

ter 

breast- pouue Missis- Fee Missis- oath Missis- ee Missis- 
high. | jina. | SPP! | jina. | PPL | lina. | PP! | Jina, | SIPPI 


_—_—_$$ J $< ff J | | | 


ima Vance ee 2h rip ee lake Seas 
10 var Neageerehe SRA euler 2 oe ees Sul ages 
11 45 20 41 31 81 88 AAl i tee 
. 12 65 40 43 33 86 93 4 10 
13 90 60 45 35 90 97 7 18 
14 115 85 47 37 94 101 11 15 
15 140 115 48 39 98 105 11 14 
16 175 145 50 41 101 109 21 10 
17 210 180 51 43 103 113 12 10 
18 250 225 52 44 105 116 18 10 
19 300 275 53 46 106 119 12 10 
20 350 340 54 47 108 122 9 10 
21 410 405 55 49 109 125 9 10 
29 480 480 56 50 110 127 9 15 
23 550 560 56 51 111 130 9 13 
24 630 645 57 52 112 132 9 18 
25 715 735 57 54 113 134 17 22 
26 810 820 51 55 114 136 16 26 
27 910 910 58 56 115 138 21 24 
28 | 1,015} 1,000 58 57 116 140 18 16 
29| 1,130| 1,090 58 58 117 141 17 21 
30 | 1,240| 1,175 59 59 118 143 25 16 
31 | 1,350 | 1,265 59 59 118 144 24 16 
32 | 1,460] 1,360 59 60 119 146 24 16 
33 | 1,570} 1,450 59 61 120 147 22 15 
34| 1,670 | 1,540 59 61 121 148 23 19 
| 35 | 1,765 | 1,635 59 61 122 149 30 14 
36 | 1,855 | 1,725 60 62 123 150 16 15 
37 | 1,950! 1,820 60 62 123 151 21 14 
38 | 2.045] 1,910 60 62 124 152 28 13 
39 | 2130] 2,005 60 62 125 153 15 12 
40 | 2.2101 2,095 60 62 125 153 20 10 
41 | 2.285] 2'185 60 62 126 154 10 8 
42 | 2360] 2,275 60 63 127 155 7 10 
43 | 2420| 2.370 60 63 128 156 7 5 
44] 2490] 2.465 60 63 128 157 7 3 
45| 2,550] 2,560 60 63 129 157 8 6 
46 | 2,610 | 2,650 60 63 130 158 3 2 
AT AMD GO 1a e GOK ar ee 190) roe eu Race 
TEESE p21) ea GONE 13L [cee fis 
BO) 2 8801 Fi a es 1951 thee (eis ce 
Fi Pape so Os enaitiaiea ca er Dg Aol 13D Scheie 8: las cane. | 
BAN S080 iin [SE ee T S) Oe eee Ce eae | 
GMOS Bae Bearman erento Wal (A eee JIB Ses Si eco 2 vi Sa aaa | 
BR 58, 2801 eee 8 a a ei 2 ee on 
562 | 466 


| 


a South Carolina measurements by K. W. Woodward, 1905; Mississippi meas- 
urements by G. M. Homans, 1905. 
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TABLE 34.—Bald Cypress.a 


Volume in board feet by the Scribner Rule, Maryland and South 
Carolina. 


NUMBER OF 16-FOOT LOGS. 


D iameter 
ee 1 | 2 | 3 | 4 | 5 Basis. 
20 feet. 
VOLUME (BOARD FEET). 
Inches. Trees. 
6 Sita Nee NA Sa egies hey COU A | a 6 
7 Soa i A geet I el CO ee 3 | 
8 30 Pe ili EO) SNe ce a rae 7 
9 40 70 Ste FAN Ro 12 | 
ph one aes 85 ial epi Nae Ne et a 20 
| sea ect 105 Lg PEGs eel Oe 20 
Cie nee dae 125 fyi ie a A ea 19 
Pale; cs cumeee 155 205 a ana hee 18 
St ees eae 185 250 305 335 15 
ec ene eae | 225 295 360 395 21 
"(Fad eae 265 350 425 465 37 
foe Se i le | 315 410 495 540 28 
Sees cho ee 365 475 570 625 34 
[i eae 415 540 645 715 22 
ah a le 470 610 730 820 20 
7 Ss ee ee 525 690 825 935 21 
alee te 580 | 7715 935 | 1,065 30 
Foe eee aaa 640 865 | 1,050 | 1,205 20 
eae 700 055. | -1,165 | 1,350 23 
eee 5 oe F60 spe bs045 | 1.285) 1. 500 16 
7, Fe goes te 1455 12-2 415 |, 650 19 
Be ects Ae ee a ioe | sa 545 | 1-80 12 | 
PSM Eg ed digest ir eet oa aa 1,673 |. 1.976 5 
cede ofa eg) te 2a ae 1,815 | 2,130 8 
ER A ne a ene eel Se 1,955 | 2,290 5 
| 441 


No consistent difference in form was discernible in the two States, though the 
Maryland timber measured was the taller. The table is based on diameter outside 
bark at 20 feet, since the buttressing is very large and variable at breastheight. 


a Measurements by W. F. Hubbard, Worcester County, Md., and by C. S. Chap- 
man in Berkeley County, S. C., in 1903-4. 
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TABLE 35.—Red Gum.a 


Volume in board jeet by the Doyle-Scribner Rule, Richfield County, 
S.C., and New Madrid County, Mo. 


Volume. Clear length. Total height. Basis. 

Diame- mac 
eter 

Miah, | Caro | Mis. | ‘Gane | Mis | GanP | Mis | Can> | Mis. 

; lina, | Suri Gas souri a souri lina, | Souri 


——————— | Sn EE) Sh, Ee ——— ——, |F_ — 


Inches. | Bd. ft. | Bd. ft. | Feet. Feet. Feet. Feet. | Trees. | Trees. 
12 53 : 1 


eee 33 
ae 25 
g | 1629 
Phen say 
ie Wee a 
42.1 16 
54| 12 
fea eee 
O8elie Ea 
86| 16 | 
70.1. 20 | 
69 | 31 | 
65| 41 | 
58 | 42 
48| 41 
7) a 
ag7/5. 138 
299| 45 
15| 38 
121 8B 
eee 
6} 20 
eee 
8) 5 
ges 
5! 18 
4 sis 
3 9 
ete 12 
3 5 
1 6 
Paes. 
1 2 
2 3 
1 2 


849 898 
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TABLE 36.—Loblolly Pine. 
Volume in board feet by the Scribner Rule,’ South Carolina. 


| HEIGHT OF TREE (FEET). | | 
Diam- | | ee 

a 40 | 50 60 | 70 | 80 | 90 | 100 110 | 120 | 130 of top| Basis. 
high. 7 7 7 een 
VOLUME (BOARD FEET). | | 

Inches. | | Inches .| Trees. 

a as ie | 12 fecal ee) Bienes Bek oie tee a | 6 3 

RPGs OR A oe eee ikea, eA ae ames 1 

Made 5) Sif 89 1. 40s12 2 |. 2 ees Peale Mi same oy i 10 

AOE 2532 AD SR L6H bos. US aie | eed 7 6 

is eS) als Neale, eas 7) emesis Se ea De eee Fa 7 5 

12 54| 68| 85|103| 126 |_.... BEL ete eee 8 3 

13 68 | 86|104|126| 152| 183 |...... ee Pew rete gs| 18 

14 |-...| 1041 426 | 151:| = 186 |. 216 | 260 |-..-< <1. .22.. Gif 6 

15 124, | a0) 180 | 94: | 954) 3000 1. 9 |. 57 

5 ees ae 146 | 176 | 210 | 248| 294) 345| 4001|...... 10; 99 

ih ee es eae 202 | 242 | 288] 3388) 385| 440|...... 10} 112 

(| ee eee eee 232 | 276 | 330| 375 | 425 | 480 |...... Wily” 134 

GA ta ees 260 | 314| 365 | 420| 475| 530 |...... itches 1G 

Spe ea on a ate 291.| 350| 410| 465 | 525| 585 |...... al ating 

2 ee rae eae ase | 3900 | 450| 515 | 575| 640! 710 12] 130 

TS Ui ene ae ies gee | 425 | 495 | 565 | 630| 705| 775 13| 109 

oy Tee ne (a See 470 | 545| 615| 690| 770| 850} 13| 96 

205 ao ira Wee ees, 515 | 595 | 670| 755 | 840| 930 14} 82 

S| a) alana ee oe ee 560 | 650} 730!) 820} 910 |1,015 in a 

77-5 Coie a eee ae 605 | 700| 790! 890} 990 |1,100| 15] 55 

(ie Ses (eee ea 655 | 755 | 855 | 965 |1,070 |1, 185 16] 50 | 

2) | ave eto eine ae eee 810 | 920 |1,035 |1, 150 |1, 275 7 a0 

FE oS Se Rea See Peas 870 | 985 [1,110 |1,235 |1, 370 isl, 14 

Sis es Ge Sa ee aa 925 1,055 1,190 |1,325 |1, 470 18} 26 

Sr ee Neen ea aleree ea 985 |1, 125 |1,270 |1, 420 |1, 575 19 16 

50 ee i) Bees haere eae 1,050 |1, 200 |1, 355 |1,520 |1,685 | 20/ 10 

50] 238) ern eae eae ee 1,120 |1, 275 |1, 445 |1,620 |1,795 | 20 7 

2), UE Se ou Sees ieee fe led eee 1, 360 |1, 540 |1, 725 |1,910} 21 4 

5 eo eee ee 6 Ages Dae eee 1, 445 |1, 640 |1, 835 2,030 | 22 4 

ofS" 5 ae eae Se ee 1, 530 |1,740 |1,950 [2,160 23 6 

| | | | 1, 473 


a Measurements by T. H. Sherrard, 1902, and C. S. Chapman, 1903. 
b Average height of stump, 2 feet. 
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TABLE 37.—Loblolly Pine.@ 
Volume in board feet by the Scribner Rule,® Arkansas. | 


: ] 
HEIGHT OF TREE (FEET). | | 


a | tae 
wee 60 | 70 | s0 | 90 | 100 | 110 | 120 | 130 | of top | Basis. 
no | inside 

ae bark. 


VOLUME (BOARD FEET). 


: Inches. | | | | | Inches.| Trees. 
2 Bier docl <r a ee Bem ie heer aoe bee 
= | COR nese Nag eee: eee Rio nmia sede Ou Ye KN GE as ere | 5 6 
q cA Oe Bec ge 8 eae Vee US Savas | eae 
Oss age ei os A em © Re Mees DA A Di eeae | 6| 236 
fering | dae) a5) aps ee ere Bars bes ag tee | 
Pe) 5 ABD 205) |) 235 fe Been ea bs | 
Peas ays) “zig 249) 275 ee ieee 7| 86 | 
fe 6s | 205) 245) “275 1 | aor) Bee eS 8] 59 | 
ya ae 235 | 275| 320! 360] 405 /.._.-.- es ae s| 66 
3 ome | 270 | si0| 360| 400] 460|.......|....... 9/ 73 
ee | 310| 350| 400} 450 a ieee Bie 
| 315 sane | 350} 390) 440) 500 |- 560], 630 2.22. |. 10} - 61 
Be “Ay Bae, 390 | 440} 490] 550 | f10 1S ie 10 56 
E A Geno he 490 | 540| 600} 670| 760|....... |} 48 
a a ee |---| 540 | 600 | 660 ao] 0 12| 38 
: 72 oe iaadaae | 590 | 650/ 720} 800} 890|....... aes 
af 7 onde ieee 650| 720| 790} 880} 970/ 1,089)  14| 29 
My = ae taee ee | 780! 860} 950 | 1,050 | 1,170 | 15| 22 
By eee: eee ee. 860 940 | 1,030 | 1,130 | 1,260 | 16| 16 
iq 2 i sha eee 930 1,020 1,110 | 1,220 | 1,360 17 a 
if a eae Ais Eas 1,010 1,100  1,200| 1,320/ 1,460, 18| 16 
Ha 214 Sows eae ene 1,090 1,180 “1,290 | 1,42011,570| 19] wu 
bg = i eee HORDE! piece! a ee 1,270 | 1,390 | 1,530} 1,680} 20} 10 
‘ <2 date Sie Shes | ce nee 1,360 1,490 1,640 | 1,800 21 2 
| a eae Eee oe Bene ee pee 1,600 | 1,760 | 1,930 | rg 
2 Paes pan Ate, CageaN” baeaae 1,710 | 1,880 | 2,070| 23 3 
| | | | | 
Ree ea | 898 
| | 
The volumes in Arkansas are greater than those in South Carolina. 
a Measurements by F. E. Olmsted, 1900, and S. J. Record, 1907, in Calhoun, 


Grant, Jefferson, and Saline counties, Ark. 
b Average height of stump, 1.9 feet. 
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TABLE 38.—Longleaf Pine. 
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Volume in board feet by the Scribner Rule,’ Coosa County, Ala. 


Diam- 
eter 
breast- 
high. 


Inches. | 


HEIGHT OF TREE (FEET). 


40) 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 


VOLUME (BOARD FEET). 


EOP eet S erence se eka el oo. 

FA) SINE CA sors oa ae | ee] Se ee 

S| Ses ise (at 7) a ag ee eae ae 

TRO CE STS ASG (le ni ee ae 

PME SON PAO? OOM anLO eee ees Ale 
Gort OU pI MSU EAS ese Pee aE 
BOs aD See NGG 195. ose Bal oo 2s, 
Sa tO; JOOF In 20004 230i subs lee 
105: |> 150: 190° |) 2301-270) |' 810°)... .|.2 2. 

We Uae es 1751220 | 260. 10.) 3500t ee - 

ae eee ge 200 | 250} 295} 350| 400} 450 

ioe eter 225 | 280] 330] 390] 450! 500 

oy eee 250 310 | 370} 440] 500| 560 

Bete 62 onc ls. 25285012 400) | 4900-2560 1." 680 

al eee eee area 390 | 470} 550| 620] 700 

Es ae) eee 440} 520] 610| 690! 780 

LY eel eee 490 | 580| 670| 770| 860 

Lye ee (ceed eee 640 | 740] 850} 950 

1 ots ee ieee eae 710 | 820 | 930 11,040 

LS ian Nera Peleneael 780 | 890 |1,010 {1,130 

ST io Be | SS eee eae 840 | 960 [1,090 /1, 220 

ee reper hee cy hei 1,050 |1, 180 |1,310 

CAS aera Si tate Men am 1,140 |1, 280 |1, 410 

(ES acai (OP eee eI eae 1,230 [1,380 |1, 520 

5 2c SEN Sie ee apiece Aenean 1,320 |1, 480 |1, 630 

piety tea Hd ea 1,580 \1, 740 

So ici jel Na ge 8 een ee Neem araes “aaa 1,690 |1, 860 

Sop See, Se ae ea ere lee eee 1,800 11,980 

5b SSS lag a ee 1,920 '2,110 

soe Scheele 2,030 |2, 230 


Diam- 
eter 
of top 
inside 
bark. 


Inches. 


oC Oo wWOOMmOMONN NNDD DDD DD O& 


— ee 
(<=3) (=>) 


Basis. 


Trees. 


a Measurements by F. W. Reed—1903-4. 
the trees according to form curves. 
6 Height of stump, 4.5 feet. 


Based on figures obtained by scaling 
Sixteen-foot logs were used as far as possible. 
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TABLE 39.—Scrub Pine.2 


Volume in cubic feet of entire stem (including bark, top, and stump), 
Montgomery County, Md. : 


HEIGHT OF TREE (FEET). 


Diameter 2s oe ek eee ee 
breast- 20 | 30 | 40 | 50 | 60 | 70 Basis. 
high. | 
VOLUME (CUBIC FEET). 
| 
Inches. | Trees. | 
2 Ae a Ree Bile Feat deeds Poteet oye can) SCN 22 
3 “6| - 0.9 5 ie ei ne Ser a OS a 32 
A eee £5 2.0 DACA. eae Cee 15 
Bilseca sae’ Pek 2.9 Ds O tlan co: Oey sees 42 
Giulek se sealer ieee 4.2 5.2 Gast ee ae 23 
7 6) ate enn are eg se 5.7 7.2 8.7 10. 2 29 
Soi ss ee Mapa ae 4:5 9.4 11.3 13.1 22 
rH 1 eee pieeeee SP Leeman 8 ares PSG) As OF) 2 16-2 24 | 
i) iL Dee ae gg aie tes ee 121 | /teleie sie 7 
4 Yel a ee a eee ee rg eA 16.8 19. 6 22. 9 8 
ss 1 As eae ear Petes A Parner toed | Been ee 22. 6 25. 7 2 
f | 
ah | | 228 
ii, Bil heer RL VES PEI ASTD ee eb 
" | NotEe.—To reduce volumes of the above table to stacked cords of peeled pulp 
at wood, divided by 116. This allows for stump, top (4-inch), and bark. 


To reduce to unpeeled charcoal wood (4-inch top), divide by 105, and for fuel 
wood (to 2 inches), by 100. 


a Measurements by W. D. Sterrett—1905. 
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Volume in board feet by the Scribner Rule,’ Calhoun County, Ark. 


HEIGHT OF TREE (FEET). 


VOLUME (BOARD FEET). 


AGM eres Ose cG0s amen leuee oe crap er fle ie 
REO GOLIa SOR AMONG a ae tee Tk 
BON Et 70. Oot le SU la SG! se [hae eae 
65r ON 2110) | 185), LOO a 


| 


a Measurements by S. J. Record—1907. 
b Average height of stump, 1.7 feet. 


50, 60 | 70 | 80 | 90 “100 ‘110 | 120 


Diam- 
eter 
of top 
inside 
bark. 


Inches. 


oe OG COON NN DD OS 


a ee 
ar WNW NHN & © 


Basis. 
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WESTERN TREES.¢ 
TABLE 41.—Douglas Fir. 
Volume in board feet by the Scribner Rule,> Idaho and Wyoming. 


HEIGHT OF TREE (FEET). 


Di aris Weamenay Wat Riaeen bre ee ea cae ro © Diame- 
breast "| 60 | 70 | 80 | 90 | 100 | 110, | °F 0) SOP) Baste. 

. ON SN ee a ee el 

VOLUME (BOARD FEET). 
| | | 
Inches. | | Inches. | Trees. 
ahs em A 6 AN ho 2t 2 a2 ee ee eae poLseaane | 6.2 1 
9} 30/ 40 Bs 25.5 iecenirs. eet he: 6.3 7 
Bde.) Oo Bee Yo ae eal ia 
11} 60] 70 wR Gia a eee | ea | 6.6{ 23 
in sy |) Set aio eae Po eeeios : 6.7| 58 
13} 90] 110 130 160-190 | i aes 6.8 57 
Be ee ee ee Sa ee 6.9] 51 
15:}120 | 450}. < 178, | ate f= aes 7.0| 55 
a | 16} 140} 170 200 | 240 rae we 59 
Re dz isp | 380.) sae Gea Sey Bo yw to 
t 18 | 170 | 220 250 | 300) 360 400 7.4 64 
ee 19} 190, 240 280 | 330) 400 450 | 7.5 57 
hh 20| 210| 270] 320 | 370| 440| 500) an ee 
i 21| 230| 300| 350 | 410; 480] 550) an ay 
4 22| 250| 330 | 380 | 450)  530| 600 | 7.9| 50 
f 220 Bae 360} 420 | 490} 580| 650 8.0) 45 
e ak Beas 390} 450 540} 630) 710 8.2| 40 
x L$) heen 420| 490 | 580) 690| 770 ce whee 
| q 7 pee 450| 530 | 630} 750| 830 8.5.) at 
rig BN ee ee 480| 580 | 680) 810) 900 8:6. 2 
4 pop ealetsees 520 620 730 870 970 8.8 12 
a Bey Pe ne els 670 | 790) 940) 1,040 | 8.9 9 
| 


| } 


a Measurements by P. G. Redington on the Shoshone National Forest, Wyoming, 
1905, and J. G. Peters on the Targhee (formerly Henrys Lake) National Forest, 
Idaho, 1906. : 

b Like western yellow pine, the Rocky Mountain form of Douglas fir show 
larger volumes for the same diameter and height than the coast form. 
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TABLE 41.—Douglas Fir—Continued. 


Volume in board feet by the Scribner Rule, Idaho and Wyoming—Con. 


HEIGHT OF TREE (FEET). | | 


tie i Diame- 
ea soe 60 | 70 | 80 | 90 | 100 | 110 ae Basis. 
| high. ea ee) | | hbark. 
| VOLUME (BOARD FEET.) 
| 
| Inches. | Inches. | ‘Trees. 
| 21, bee ea apa 720| 850] 1,010] 1,130 9.0 10 
| BINS oe 760| 9101 1,090] 1,220 91] 16 
| 271 Bees Meets 810 980 | 1,170} 1,320 9.2 4 
| 2S peer ne eaten Reale eae 1,060 | 1,260} 1,430 9.2 6 
| 2a [fA aaa ead Cee 1,140 | 1,350] 1,540 9.3 2 
| 75" ease aap anesthe 1,220} 1,450] 1,660 9.3 2 
| AAS Ee Sey la 1,300} 1,550] 1,780 9.3 2 
=p lala Pets Mabey ie 1,380 | 1,650] 1,900 9.4 2 
770) Bt dels lao ine Pea 1,460 | 1,740] 2,030 G4 oe 
1) NG abil apatite 1,540 | 1,840] 2,150 9.4 1 
Cp aie [alee aR oes 1,620 | 1,940| 2,280 | 9.4 
| 889 
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TABLE 42.—Douglas Fir.@ 


Volume in board feet by the Scribner Rule, west of the Cascade Moun- 
tains in Washington and Oregon. 


HEIGHT OF TREE (FEET). 


50 | 60 | 70 | so | 90 


c2recees 


| 
| 


100 | 110 | 120 | 130 


VOLUME (BOARD FEET). 


15 
20 25 
30 30 
40 00 
50 60 
60 75 
75 90 
90 105 
105 125 
125 150 
150 175 
175 200 
200 225 
Slee 250 


esereeceeel/eeeeeeaeelieesezeeeeetecee2e2ee28 


esee2e2e2ee2e2 2222222 2 


ecrecesere 


930 
1,000 
1,070 
1, 140 
1, 220 


a Measurements made by E. T. Allen in western Washington, 1899, and by a 
Forest officer (name not reported) near Dee, in the Mount Hood region of Oregon, 
1907; supplemented by measurements on a number of rather large trees by one of 


the authors on the west base of Mount Rainier, in 1907. 
two short logs, using 16-foot lengths as much as possible. 


Long logs were scaled as 
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Volume in board feet by the Scribner Rule, west of the Cascade Moun- 
tains in Washington and Oregon—Continued. 


Diam- 
eter 
breast- 
high. 


Inches. 
33 


34 


HEIGHT OF TREE (FEET). 


50 | 60 | 70 | so | 90 | 100 | 110 | 120 


cocrcrzeece 


VOLUME (BOARD FEET). 


} 
ese eecreee, 


130 


1, 290 
1,370 


- 
On 
hee 
j=) 


cece cere este ee ee ce else ee ee eee 


eeerecsece ele ere eee elice eee ee ele se eceeeele ee esecees 


eecececcece ete eee eee sieceaeeezce 


eee e2r eee! 
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TABLE 42.—Douglas Fir—Continued. 


Volume in board feet by the Scribner Rule, west of the Cascade Moun- 
tains in Washington and Oregon—Continued. 


Diam- > 


eter 
breast- 
high. 


Inches. 


6 | 


140 | 150 | 


ce 2eeee22 


HEIGHT OF TREE (FEET). 


i py 
160 | 170 | 180 | 190 | 200 | 210 | 220 


VOLUME (BOARD FEET). 


980 
1,050 
1,130 
1, 200 
1, 280 
1,360 
1, 450 
1, 530 
1, 620 
1,720 
1, 830 


370 420 
420 470 
470 520 
530 580 
580 640 
640 710 
710 ' 770 
770 840 
840 910 
910 980 
980 1,060 
1,050 | 1,130 
1,130 | 1,210 
1,210 | 1,290 
1,290 | 1,370 
1,370 | 1,460 
1,450 1,540 
1,540 | 1,630 
1,630 | 1,740 
1,720 || 1,820 
1,820 | 1,920 
1,930 | 2,030 


s2=ee2eece28 


if 


Diam- 
eter 


breast- 


high. 


Inches. 
36 


37 
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Volume in board feet by the Scribner Rule, west of the Cascade Moun- 


tains in Washington and Oregon—Continued. 


' HEIGHT OF TREE (FEET). 


140 | 150 | 160 | 170 | 180 | 190 | 200 


| 
| 


VOLUME (BOARD FEET). 


1,650 | 1,770 | 1,910 | 2,020 | 2,140) 2,320] 2,450 
1,740 | 1,890 | 2,020 | 2,130 | 2,270 | 2,450] 2,580 
1,840 | 1,980 | 2,130 | 2,250 2,390 2,570 | 2,715 
1,940 |-2,100 | 2,240 | 2,370 | 2,520 | 2,700| 2,850 
2,060 | 2,200 | 2,370 | 2,500 | 2,660 | 2,830] 2,980 
2,170 | 2,320 | 2,500 | 2,640 | 2,800 | 2,975] 3,130 
2,280 | 2,440 | 2,620 | 2,780 | 2,960 | 3,120] 3,280 
eee 2,570 | 2,760 | 2,940 | 3,100 | 3,260} 3,430 
Behe sal 2,700 | 2,900 | 3,100 | 3,250| 3,420] 3,580 
By 2,840 | 3,060 | 3,260! 3,400 | 3,570! 3,750 
ae 2,970 | 3,220 | 3,440 | 3,550| 3,720 | 3,900 
eee ee ee Oe a SSS) 4070 
AED eee Ne a | ee AD ty oD 
Bigs 53 eee En Pe ieee SRO ea 
1p SEE bei Reap, eprelenre taht 4,500 | 4,700} 4,906 
Slee 2 ae ieee epiieeeeriees prema ieaaae 4,820} 5,040] 5,250 
(Rae Ean eae ae Bere 5,150 | 5,370 | 5,600 
Sai RSS (a Res a eben, Caer 5,480 | 5,700} 5,950 
“nei Vs Pare) Ween Ott (ane ate 5,800! 6,050 | 6,300 


eee eee ee lee eee eee le eee ee ee 


wceereer et ice eee esizteeececeecelse eee eeelie eee ee eer lie eee rec eeieeeeetcece 


seeececeel/e eee eecelhe ser eerie eeceesie eee e eee ls ee eee selec eee eses 


eweerecei sce ese eeeleeeeceeeelie esse eeeiceececeee!- ee ee eceeieceeeseecee 


eeeecsee sie se seeeeerieeseeceeic ese cecil eo rec ereeeieeseeeceeeicezeeseces 
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TABLE 42.—Douglas Fir—Continued. 


tains in Washington and Oregon—Continued. 


HEIGHT OF TREE (FEET). 


VOLUME (BOARD FEET). 


ceseeee2e2e2 822 2/s 22227227252 


ee2ereece2 2) 


eserereee see el/seeee2ee22 22 e2/e2e222722e2/2 22222282 


eeererec ez eet elieseeee22e2e2/ee2 222222 sezeerszce 


| 240 | 250 | 260 | 270 | 280 


eeeee2ee2272/2 eee ee ee 


| 


| Diam- 
eter of 


top in- 


side 
bark. 


6. 0 
6. 0 
6.1 
6.2 


6.3 | 


6.5 
6.7 
6.9 
(Pe 
7.4 
tad 
8.1 
8.5 
8.9 
9.3 
9.7 
10.1 
10.5 
10. 9 
11.3 
7 
12.1 
12.5 
12.9 
13.3 
13. 8 
14.2 
14.6 
15. 0 
15. 4 


Inches. 


Volume in board feet by the Scribner Rule, west of the Cascade Moun- 


Basis. 


r | 5 Sad es EE EE 
, E = f 
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TABLE 42.—Douglas Fir—Continued. 


Volume in board feet by the Scribner Rule, west of the Cascade Moun- 
tains in Washington and Oregon—Continued. 


| HEIGHT OF TREE (FEET). 


Diam : ae zicrot| ae 
presi | 228 | 240 | 250 | 260 270 | 280 | top in-| Basis. 
| 
| VOLUME (BOARD FEET). 
| | | 
Inches. | | | | | Inches. | Trees. 
36 | 2, 800 2,920 | UE) BE eee Hest et wk 15.8 24 
ae 13070) 3,290 | 222 2.) ez 2 eee 16.3 1)% 26 | 
eet [tn 372Gb Bea70), fess -[a ee esl ae cn, +t 16:7 poe, 128 
Ey ye AST al mee er | mes [ae ae Veale os 
40 |. 3,400.1 3,550] 3,710 | 3,820 |......-. eee 17.6| 30 
41| 3,550] 3,720 | 3,890| 4,000] 4,100 |........ | SSB) Te paleo 
42| 3,730| 3,900} 4,060] 4,190 | 4,300 |........ 18.5 |. ~ 24 
43 |- 3,900 4,070 | 4,260 | 4,380| 4,510 |.......: 19.0 16 
Mae 4.0702) 45250 | “45450 14,580 | 4,720 |... 220t 19:5.) 9) 38 
45} 4,250]  4,430| 4,630 | 4,770| 4,930 |........ | 20.0 10 
46 | 4,420 4,610 | 4,830.| 4,980 | 5,150 |........ | 2024 if! 
a7 | ~ 4,600 | 4,800 |. 5,020 | 5,180 | 5,360 |... ..--- |. 209: ike da 
48| 4,790| 5,000] 5,220] 5,400 | 5,580 |........ 214 sede 
50| 5,160 | 5,400 | 5,620 | 5,810 | 6,020 |........ 22.4) 19 
52| 5, 540 | 5,790 | 6,020 | 6,220 | 6,460 |........ 23.4 | 20 
54; 5,930] 6,200 | 6,460 | 6,660| 6,940 ]........ {i 45 ee 
56 |  6,320| 6,620 | 6,870 | 7,100 | 7,380 |........ 25. 5 10 
5B 2 6,700 | 7,050°|-.7, 300 | 7, 550:|” 7,850-|... 26.6 6 
60|  7,100| 7,450 | 7,750| 8,000| 8,300] 8,600] 27.7 9 
62} 7,500] - 7,900) 8,200] 8,500] 8,800] 9,100} 288] 10 
64 7,900|  8,300| 8,600] 8,950] 9,250| 9,600} 29.9 6 | 
66}  8,350| 8,700] 9,050) 9,400! 9,750] 10,100| 31.0 6 | 
68 8,700 | 9,150 9,500 | 9,900 | 10,300 | 10,600} 32.1 5 | 
709,100 9,600 | 9,950 | 10,400 | 10,700 | 11,100} 33.2 | 8 
72 | 9,550 | 10,000 | 10,400 | 10,900 | 11,300 | 11,650) 34.3 |........ | 
74 9,950 | 10,450 | 10,900 | 11,400 | 11,850 | 12,200} 35.4 8 
76 | 10, 350 10,850 | 11,350 | 11,900 | 12,400 | 12,800) 36.6 3 
78| 10,750 | 11,300 | 11,850 | 12,400 | 12,900 | 13,400 | 37.7 3 
go | 11,200 | 11,750 | 12,300 | 12,900 | 13,500 | 14,000 38.8 7 
2 
| | | | | 1, 169 


38850°— Bull. 36—10——11 


Piet ee geet onan 4) oss‘t | o9s‘t | ost‘t | osoct ("77°C ttt Ae eT roc die pote 1c [Ome etn vie aaa paneer gl eaten “Ae 
Meer ere i ks OOL‘T | O8F‘T | O8z‘T | OTT‘T | 026 (hf lea Inca a bbe ates a remcrsraell aaa allase sac AN Ivica VUE CE Sete dt 8G 
Ao ae GA a a al ae ““-"1 oes ‘T | O68‘T | OOZ‘T | OFO‘T | OT6 (0: a a a A |e ccna a mains Mak ua uy aie hate 8 1Z 
PE ay eat al ae ea aeae aes OSF‘T | 062‘T | OZL‘T | 086 098 0) AS aera Dae ia shen y cies Mesa ata ta a dai ape cl dN 0% 
Teme ee o28‘t | O6T‘T | OFO‘T | OT6 008 Cpe ae fs et Pe a aka na CZ 
be Oa ee leah aie eal 092‘T | OOT‘T | O26 0S8 OPL Gil MOG eee ae TA eee a 76 
Mims iskcc ho O9L‘T | 020‘T | 006 062 069 ‘O09 Alea 0) pe ae tia rieasedereaa eirencmtioealer ee aedier iti ve dfiger a IG aie\h &% 
eee ee OL0‘T | OF6 0&8 O£2 069 O° Sm NO at cacao tes acento man ci Marah aT fences 2 
eee ee | re ee aa nae 089 069 OOS ORR eee te SEE Se ee ee eee 1Z 
eel ye ear ter tieeeen ess 029 OFS OOF OGG eS ee a eee es ee 0% 
MM ee pee ries hs eee hese es ses OLS 00 CSF HOGG PSS oP SEO RT eae eee 61 
ea Ne aie eens see 4 09F ORG 10GB. 1096 1008 Pe SE eee ie eon ST 
i Rey IRN Nao TE ea allen fina eset (asta aie a ean Wag OSS 1068. SCOR 08h ORT |e tee a ht 
7, rif NSEC ES MARES ele Dad aan sai (ea cca Ose O88 O96 OTS 5) GOT VSS ae ee ea oe ee 91 
UN Ta sas nt Ve OE OFC OES CRT CORT SOLE ee ee GT 
rn mcrae ty ge ee ef OS eS Ss He sae eeie sian ops sade aes OSG 00% .-|-09T |) OCT S61. ee ae al 
RRMA ee eh Aes a sf eee ee ly tee ne wala rs one eles candy nlen ae ee OFT heer Gor |e Go pee: eee eT 
GN as er Urea ea ari (eee naan ae a (aie i GI, | 06 | 02 fo peama fl) area eae sre inno ZI 
“~ yep, Ac STORER agi aaa Uc a en a Pa cg | Gz =| (09 OF) OR: si Ge aes II 
er A (tees Sc gh ent nit nit Sis de em viert in lee Wierie ele eater alla tow ait ldeie aes OO | OG) 00S “roe ime san OT 
Sn eee ak ee resets caps ah eee ees | sea nic kee Alas ele nice a leew eee eos ass 0g OF GZ 0Z Cie eves 6 
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Diameter | 
breast- | 
high. | 


| 
| 
| 


Le) 
~] 


b Allow 5 per cent for breakage and defect. 
when logs are driven to the mill. 


logging. 


e2rcecee 
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TABLE 45.—Western Larch. @ 


logs,o Flathead County, Mont. 


NUMBER OF 16-FOOT LOGS. 


140 

155 
165 220 
185 240 
205 270 
230 295 
260 325 
285 365 
315 400 
345 435 
380 475 
415 520 
450 560 
485 605 
525 655 
065 700 
605 750 
6950 805 
855 
Seen 910 


eeecereessl(ceoeepecses 


S00. cosccns 
AND al oon ete 
AU | os 5 aoe eee 
490 
535 645 
589 705 
630 775 
695 840 
745 905 
805 975 
865 | 1,055 
930 | 1,130 
995 | 1,210 
1,060 | 1,295 
1,130 | 1,385 
1,205 | 1, 465 
1,280 |} 1,560 
1,360 | 1,650 
1,440 | 1,745 
1,525 | 1,845 


eaeeeceece 


Inches. 


Trees. 


b= 


Volume in board feet according to the diameter and number of 16-foot 


| a Measurements by L. Margolin—1907. 


Allow 5 per cent for ‘‘butts”’ 
No allowance for ‘‘butts’’ in railroad 


\ 


APPENDIX. | 167 


TABLE 45.—Western Larch—Continued. 


Volume in board feet according to the diameter and number of 16-foot 
logs, Flathead County, Mont.—Continued. 


| 
NUMBER OF 16-FOOT LOGS. | 
Diame- 
Diameter | | | | ter eel 
breast- 3 4 5 AM ae eT 6 8 of top) | Basis: 
high. | inside 
bark. 
VOLUME (BOARD FEET.) 
Inches. | | Inches. | Trees. 
ee ee eatels e Meemer 1,600 1,945 | 2,295 9.6 5 
| oo eas ee eee Bienen 1,685 | 2,040 | 2,395 9.8 3 
Brees alae eeeagene 1,770 | 2,145 | 2,505 10.0 2 
JCI | galeria tt is ee 1,850 | 2,240 | 2,610 10.24 y he 
AQ ac ear eee a 1,930 | 2,340 | 2,715 1h AS ee 
| AM Mok one he eee 2,025 | 2,440] 2,820 10.6 2 
| A ae as Fl oak se 2,105 | 2,535 | 2,925 TN Ee a 
a aia ie ace beseee 2900 1° (2635-103, 0250 ks ae 
1S GSS NRG Ra ar ae etree D7 Na ae a Oe easy lle Ble Se 1 
1, 394 
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Volume in board feet by the Scribner Rule according to the total height 


THE WOODSMAN’S HANDBOOK. 


TABLE 46.—Western Larch. @ 


of the tree, Flathead County, Mont. 


HEIGHT OF TREE (FEET). 


80 90 +100 110 | 120 130 | 


140 
| 


150 | 160 


VOLUME (BOARD FEET). 


e-seee2 


z-s2ese 


ee e2ee 


BGO: |e 
310 

390 430 
440 490 
490 540 
530 | 590 
580-630 
640 | 710 
700 | 780 
760 860 
320 | 930 
880 1,000 
950 1,090 


| 


ee reece se wee eee ieee eee els- cee ec a! 


y~sese2re222 =e e222 2 


| 
-~22e 2-222 es 22222 


cr eee2e202 


2,200 | 2, 450 
2,310 | 2,570 


a Measurements by L. Margolin—1907. 


Diam-| 

eter 

an Basis. 
inside 
bark. 

Inches .| Trees. 
ts 13 
7.4 32 
7.5 92 
2:6 |—Hs 
itt Ang 
728. | Es 
7.9 |} 100 
8.0 93 
Sb) R26 
8.1 86 
8.1 89 
8.2 | 80 
8.2 79 
8.2 52 
8.2 32 
oS (ees 2 
8.3 39 
8.4 17 
8.5 21 
8.7 12 
8.8 10 
9.0 6 
Jay 8 
9.4 1 


| 
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TABLE 46.—Western Larch—Continued. 


Volume in board feet by the Scribner Rule according to the total height 
of the tree, Flathead County, Mont.—Continued. 

| eo (Sos. ewe os i | 
| | HEIGHT OF TREE (FEET). See 
| Diam-| 
Diam- : eter | 

eter | | | = of | ~ 

SESE 80 | 90 100. 110 | 120 130 | 140 | 150 | 160 | top | Basis. | 

OE ee ees ee ee | 

a bark. | | 

VOLUME (BOARD FEET). 

W Inches. | | Inches. Trees. 

2) Sees Jsceee|--e--|------ rae 1,910 | 2,150 | 2,410 | 2,680 9.6 5 

= eee eee Beles eae pee 2,000 | 2,250 | 2,520] 2,790; 9.8] 3 | 

25d Doe SE Beene Ries Bee: |------| 2,090 | 2,340 | 2,610 | 2,900} 10.0] 3 | 

28 sae See peers ee Es 2 2,180 | 2,440 | 2,720 | 3,000 | 10.2 |....... | 

Bib Sto el ee Eee fae 2,270 | 2,540 | 2,820 | 3,100} 10.4 |......- | 

25S) ghee ey ME ee a (Ce a ee ee ee 2,920] 3,210) 10.6) 1 | 

215 3 Oe Sz ies eee Gee meee 3,000 | 3,310 10.8 | Same | 

| 

| | ———| 

| | 1,388 | 

i | | 


Allow 5 per cent for breakage and defect. Allow 5 per cent for ‘‘butts’’ when 
logs are driven to mill. No allowance for ‘‘butts”’ in railroad logging. 


Sa 
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TABLE 47.—Lodgepole Pine.2 


Average number of first (6’’ by 8’” by 8’) and second-class railroad ties 
and of mine props, based on actual cutting, Medicine Bow National 
Forest, Wyo. 


HEIGHT OF TREE (FEET). 


894 


Ties in the run of diameters were about 25 per cent second class. Props are 
given in linear feet, to about a 6-inch top. Trees over 15 inches give better re- 
turns in lumber. 


a Measurements by P. G. Redington—1905. 
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TABLE 48.—Lodgepole Pine. 2 


Volume in board feet by the Scribner Rule,o Gallatin County, Mont. 


. HEIGHT OF TREE (FEET). 
Diameter | 


| Ll.) SS =o, a a Coe ee oo 


eee eee SS E2500 


a Measuremerits by G. E. Tower, 1902, and P. G. Redington, 1905. 
b Trees scaled to 6 inches in top in log lengths of 10 to 16 feet. 


| ee 50 ae 9 | 105 | 125 495 
i 11 60 75 9 | 105 | 125 | 155 478 | 
| Es eer ie hee 105 125 150 185 296 | 
| 13 | 9 | 105 | 125 | 14 | 190 | 215 146 | 
lia 14. 905 | 125 145 170 215 250 120 
| | eg eee 140 170 200 250 | 285 113 
| | fe ieee: 160 195 230 285 | 315 | 60 
| Ye Saas Gas 225 4 -260..| 315} * 350-4 44 
ge Ceeirt eos Ceeane 250 | 290 | 350 | 385 25 
7 ene Seas eee 275 | 320 380 420 | a4 
oe Sh ees Ge eee | 300 | 34 | 415 | 460 | 14 | 
21g) aes Renee sate 8 | 375 | 450 | 495 | ae 
| Aaa See, See ee | 400 490 | 530 6 | 
cel ERNE aoe eee Samer pre ae a aa | 
LD) st See Seen ae | 455 | 560 | 600 i 
{ 
1,817 
| | | 
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TABLE 49.—Sugar Pine.¢ 


Volume in board feet by the Scribner Rule,® in California. 


Diameter 


breast- 
high. 


Inches. 


a od 


(a) 


Do Ww Ww bo 
or 


o> 


Ho 


50 60 


py 
I 


ses se eee 


eee ele eee see eee 
| 


eee ele eee eee eee 


- eft etle eee eee eee 


-]\ 22> effec eee ee 


HEIGHT OF TREE (FEET). 


7080 | 


| | 
90 100 110 | 120 "130 


| 
t t 


VOLUME (BOARD FEET). 


es e2eresz ele eee ce 


So) oo 


utezo ake 
85 hee 
i) 1 eae 
es pee 
140 | 160 
150 180 
180 | 210 
200 | 240 
230 | 270 
250 | 300 
280 | 330 
| 310 | 360 
rare 390 
$14 ae 430 
470 
510 
550 
590 | 
heel 640 | 
ee, 680 | 
aA. | 720 
ad 770 


seeees ice eseee2 ee ee 22 = 


960 
1,020 
1,090 


(2 eee eee) 


--=ee2e2s) 


870 

930 
1,010 
1,090 
1, 160 
1, 250 


| 140 


es ee 
ee es ee 
weer es elon cence 
| oe | 
ee ee ed Pe 
Se 
st eee ete te eee ee 
eg eg 
= Soccer clase fees! 


seers e2 seeze2e228 


a Measurements by R. D. Swales, 1901, and A. W. Cooper, 1901-4. 


6 The basis for this table for the larger diameters is too meager for anything 


beyond a good approximation. 
County, Cal. 


The larger part of the data was collected in Butte 


) 
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TABLE 49.—Sugar Pine—Continued. 
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Volume in board feet by the Scribner Rule, in California—Cont’d. 


Diameter 
breast- 
high. 


Inches. 


21 a Eee ee 
ss 


40/50 60 | 


-2rceee 
eer elie ee eee 
-c2e er ele eee cee eee 
e~z cele ereel/eceeceece 


el|eecreleese2e2 8 


HEIGHT OF TREE (FEET). 


70 | 80 


| 
90 100 110 | 120 


VOLUME (BOARD FEET). 


2©2c2eeee 


2eccecee 


-2cfre2e 


-=-2-22e8 


SEP cored eve 
Bask Seer al 
Creve ae 
Seteieerec} 
a 
Wee wS ene 
neni 
rotate te 
Saletan ete 


e282 e2+c 


| 130 


ow 
e 
co 
So 
a) 
On 
bo 
© 
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TABLE 49.—Sugar Pine—Continued. 


Volume in board feet by the Scribner Rule, in California—Cont’d. 


HEIGHT OF TREE (FEET). | ee 
Diam Se 
haa | tae | 160 “170 | 180, 190 | 200 | 210 height. of top | Basis. 
Meh. ee eee bark. 
VOLUME (BOARD FEET). | | 
Inches. | | | | Feet. Inches. Trees. 
Ss A See ee | it eae Saeco Be pees 5: 2.7 5. 8 | ai 
a te ae ae ie ge eae gata UA No Rey oa ers 27 | eg ae 
10 | oe Pe eA ee 27| 61) 44 
ee. Pe S00 aes Decree AA ones Cee 27 :|-): Geos 
12 Sea Ee agian aetna eee ar 27)), Boece 
eo nee ioe aes Repeats eel teria ge gS | 2.7] 65| 26 
" ieee Paes Sepiin ER cen WeReEis ea I eee ee eke | 2.7. |. .646- pees 
pee Pa 2s PA eae ee eee RS 27 | “Gaeeeis 
de ce rege eel ocala ieee oe 2. 7.| Ge 
iF st A Bie. ee ae Ree perme ce Oe | 27] 69) 39 
ge epee By are epee See Beaferre es) Seen ones 2.°F | ea aed 
0 |e ae mee a eee = <7 1 ee ee 
Pie eee ie: ees Wepeed eee oes 27 || 2a cee 
7G ele et ered Pave toe Le Sal ee eae 2.7 | :. 8020 
poe Gerke 2. ae eee eee a ee oe 
4 Bee a, Wate Weta era er Nomar hema 2 2.7) 88 7 
cl eee | Se a Paes EERE eee ht ge so EG 
Daye Score SAS oe NS s eh ge oe re 2 a ge eset 
TR We ae ia etiias lee oe eee 2.7 | 10-2 Faeie 
ip ese 6 fae | 2 a, ee ee 71 AOR Seas 
BE 2 2.2 ee. a Lb Ss ke ee tes 
vig oe Ree Ry Nes Mee ao es 2.7} A eae 
Spite et 2G 2, ool Se ee 28] 125} 10 
Big ee ee Ace  b. 2.8.) sakes 
SS eee ete ri ere eee, Co 28 | ad oe 
Sard S00 so-so) 2. - ey errr ee 2.8: Ass 
1890 1 1404-22) [2 oe oe oe |: 28) Pees 
= 7 lore Ye he eee pee eS ie ee rene rea oe 20} thes 
BG LOU st ABO ett 2 cece. Ve een aaa Spee 29) 1635-28 
oe oa yl eee oo. a aioe Be Saute ie hires | 2 ae | 2.9] 168 | 9 
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TABLE 49.—Sugar Pine—Continued. 


Volume in board feet by the Scribner Rule, in California—Cont’d. 


| | HEIGHT OF TREE (FEET). | 
‘Diam- 3 , , | | Diam-| 
| cter. | 150 | 160 | 170 | 180 | 190 | 200 | 210 |StU™P | of top | Basis. 
‘breast-| | | | | | height. | oqo | 
pawehe | ! | bark. | 
| VOLUME (BOARD FEET). | 
—— eee 
Inches. | | | | Feet. Inches. Trees. 
38 | 2,490 | 2,780 |.....- Foeeee eee ee | 30> 174 | 10 
39 | 2,620 | 2,950 |.....- eipotel at aed are a eens 3.0 | 180) 11 
ee 2-370 FS 1101. fea Sal es ean Ue BL IRR 
EE aie, ane eee eee eee 24) 
ese) STS el oe ak ha 3.9.1 45 ei 8 
tee | tS O30 ee es ed ce $9) 9p 50038 
eee aa | 700, eGo ts es 8 | oh iy Coe 
Pee ge S10 4 a AR | S44: BI ee 
46 | 3,600 | 3,980 |4,350 4,720 | 5,090 |...--..|.--.--- 3.4| 22.4] 11 
AT | 3,740 | 4,090 |4,450 )4,840 | 5,240 |..-.... petaiee 3.5 22.9 6 
48 | 3,870 | 4,240 |4,600 |4,980 | 5,390 | 5,830 |......- 3.6 | 23.61. 5 
50 4,140 | 4,520 4,900 5,320 | 5,730 | 6,140 | 6,550| 3.8} 24.8] 10 
52 4,400 | 4,810 |5, 230 5,660 | 6,100 | 6,550 | 6,980/ 3.9 26.0 13 
54 4,670 | 5,090 5,540 6,000 | 6,480 | 6,940 7,410) 4.1 27.2 6 
73 See os 5,900 6,370 | 6,850 | 7,320 | 7,800 A S| BR a oop 
oto. ar Sees 6,270 [6,740 | 7,230 | 7,730 | 8,220} 44) 225] 6 | 
i oe Coa ee 7,130 '-7,630 | 8,130! 8,640] 4.6| 30.7 5 
Baers eee 7,550 | 8,040 | 8,550 | 9,050; 47] 31.9) 3 
eee i eee 7,920 | 8,430 | 8,930 9,450; 4.8 > 33.0!) 2 
8 ee ees hee 8,300 8,830 9,340 9,880) 4.9 34.2 2 
on ieee eee pe eee! 8,680 9,200 | 9,740 10,290; 5.0 35.4 1 
Seale | ie eae 9,050 | 9,590 |10,150 10,710; 5.1} 366] 1 
7 8 eee aeons ele 9,950 |10,520 |11,100} 52) 377| 1 
jis Spee | a ae ee eae 10,320 10,910 11,530 Po Sch 38.9 2 
76 | meen gee ee ieee 10,700 /11,310 11,930) 5.4 | 39.9 1 
| | | | | | 700 
| | | 
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TABLE 50.—Western White Pine.a 


Volume in board feet by the Scribner Rule,o Kaniksu National Forest 


Diam- 
eter 
breast- 
high. 


Inches. 


Idaho. 


[Table based on tota! height classes. ] 


MERCHANTABLE LENGTH (FEET). 


_/110 130 


170 


VOLUME (BOARD FEET). 


bo 
S 
a 


eleeeelee= - 


- 168 
-| 810 


220 

250 
285 
320 
360] 
400 
440 
480 
520 
570 
610 
660 
710 


860} 990 
“eee pL, OGU 


beepse (Pl 40) 


9001, 000 
970)1, 080 
1, 050)1, 170 
1, 120)1, 250 
1, 190/1, 330 
1, 270}1, 420 


ec ee ele eee ele eee - 
ee ce ele eee lee eee 
ec cc ele cee elec eee 
ee cee ele cee elec eee 
ees es 
ed ee fs 
i i ee 
ee ed ee eer 
se eee ee ee ele ee ee 
i ee 
es 
ee es eo 


930 1, 000) 
1, 020 1, 100 
1, 1001, 200 1, 300 
1,190 1, 300 1, 410 
1, 29011, 400 1, 520 
1, 380/1, 5001, 630 
1, 470|1, 610/1, 750 


1, 570)1, 720)1, 870 


30 40 50 60 | 70 80 | $0 100 110 120 130 “40 | 150 | 160 Basis. 


81 


a Measurements made in Bonner County, Idaho, under direction of W. N. Mil- 


lar, 1908. 


b Sealed to a top diameter inside bark of 6 to 8 inches. 


feet. 


Loss due to invisible rot ( Trametes pini) was 5 per cent. 


Height of stump—2 to 3 


All trees scaled as though sound. Loss due to breakage was 4 per cent. 


APPENDIX. Bee 
TABLE 50—Western White Pine—Continued. 


Volume in board feet by the Scribner Rule, Kaniksu National Forest, 
Idaho—Continued. 


[Table based on total height classes.] 


MERCHANTABLE LENGTH (FEET). 


Diam- | 
eee 20 40 50 60 70 80 90 4100 110 120,130 140 150 160 Basis. 
high. 
VOLUME (BOARD FEET). 
Inches.. | | | | Trees. 
30 eoleee[e..[-.--J..--|----]--.-]----]L, 18011, 340/1, 500/1, 660]1, 80/1, 90 28 
LIT el et pale eee Me ey ee a 1, 400|1, 580/1, 7601, 940/2, 110] 14 
Soa Meet te asl eate(e ae ak ee '1, 470/1, 660|1, 850/2, 0040/2, 230) 9 
oe on a ies we ceeelesee|-ee-|-.--./1, 540|1, 750]1, 950/2, 150/2, 360] 14 
BARNS. aeCG Vener PeOl tea etrian dei ceiis od 1, 830)2, 050)2, 2702, 490} 6 
= Syl Napa yy (eae a ate ae se ye rere A eae, eee 1, 920)2, 150)2, 390 2, 630 6 
36 [oi a A ete | eon eee Seo eee 9 01012, 26012, 52012, 770 4 
| | is) fae 
| | | t 790 
| | 


38850°—Bull. 36—10——12 
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TABLE 51.—Western White Pine.2@ 


Volume in board feet by the Scribner Rule,® Kaniksu National Forest, 
Idaho. 


[Based on 16-foot log classes. ] 


NUMBER OF SIXTEEN-FOOT-LOGS. 


| 
ue | 2 pele on 60) 7 cl aie eee “Basis. 
pee VOLUME (BOARD FEET). | 
| 
| Inches. | | | ; | Trees. | 
| 8} 40| 60| 85] 105 ...... eae ease Bes 7 | 
| Ba 945 9 |: On | ee ene ies S53 eae 40 
19 sa | 85 104 140 | ee es [oat ese Eee no 
| Ge 85) Aah 16) | 190 ese Pes Dear Bee 7 
go), ee 110;): 145 | 180.) 215) 2a ae ee bern 104 
, OF Biers | -125| 165} 200| 240| 280|.......|.......}. 2. 76 
Pee | 145] 190] 230; 270| 320] 360|....... [eee ' 107 
15 |-2-...| -1€5.|\. 215 | 260 | 310] 360 | - 400:|2 22 eee ere 
3 pe | gs |. 235 | oe0 | “3a0-| - abo) sa ee 80 | 
| fee eee: | 2551 320| .380| 450] 510} 570 |-._..-- 104 | 
| ia eee Sees | 975| 350! 4290! 500| 570! 640|._..__- 1 | 
| ieee oe 295| 380' 460| 550| 630, 720|.....-. 117 
1 wee 320| 410' 500| 600} ¢90| 790; 880 115 
oy os aeeend Bree OA ed 430 540] 650} 760 870! 980\ 103 | 
7 Pee Breen Or ee 460 580} 710} 830; 960/ 1,080; 94 | 
7 ee 5 Soret Rice ae 430 620| 760| 910/ 1,050|1,190| 83 | 
Ty Dieses «hee cei 510 660} 820| 980 | 1,140 | 1,300|° si | 
i) eae en ees eee 710 | $90} 1,060 1,240 | 1,410| 69 | 
ct eek ede Baten BUS! | 760) 950 | 1,140 | 1,330 | 1,520) 64 
BY |e = | RI ES ee 810 | 1,010 | 1,220 | 1,430 | 1,630 | 65 | 
De | ee pees A ewe Pee a. 1,080 | 1,300 | 1,530/ 1,750| 40 
Behe ae 22 Greg EG Pe as 1,150 | 1,390 | 1,630 | 1,870 23 | 
| ae eh So Legs fae 1,220 | 1,470 | 1,730} 1,990) 28. | 
) 2) ee ie aes execs [oe eee 1,550 | 1,830|2,110| 14 | 
=e Beat Pee Fetes Peers 1,630 1,930| 2,230; 9 | 
1 ee | eee Waa epee kee 1,710 | 2,030 | 2, 360, 14 | 
34 5 ee EBON Cerne ten me ee A eee | 2,140 | 2, 490 | 6 
(eee | Pa ee aeae pias Beet es Bee Se | 2,250! 2,630, 6 
25) SSeS Been aes eee es: 2,360} 2,770, 4 
oS a 


a Measurements same as preceding table. 

b Sealed to a top diameter inside bark of 6 to 8 inches. Height of stump—2 to3 
feet. All trees scaled as though sound. Loss by breakage was 4 per cent. Loss 
due to invisible rot ( Trametes pini) was 5 per cent. 


Diameter 
breast-high. 


Inches. | Bd. ft.| Bd. ft. 


8 
9 


a Measurements by Coert DuBois, 1902, and H. M. 


APPENDIX. 


TABLE 52.—Western Yellow Pine.2 


Volume in board feet by the Scribner Rule, Black Hills National Forest, 
S. Dak. 
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TABLE 53.—Western Yellow Pine (‘‘Yellow Pine’’).2 


Volume in board feet by the Scribner Rule,’ Coconino National Forest, 


Ariz. 
Baie | HEIGHT OF TREE (FEET). Diam- 
eter eter of : 
breast- top in- | Basis. 


high.| 40 | 50 | 60 | 70 | 80 | 90 | 100/110 | 120| Side 


Inches .|Bd. ft. Ba. ft. Bd. ft. Bd. ft.|Bd. ft.|Bd. ft. Bd. ft.|Bd. ft. Bd. ft.| Inches. | Trees. 


bid Retr re ew a1 ce eae Mal ne area ene, Se 8. 3: eae 
135) 280 | 904 100 | 22. - Fe aes lee oa co $5 ies 
Aesop Oe OO FEN P10 | P40 ASO). | ee 8.71 48 
15| 90| 110| 130] 150] 170] 180| 190]....:.|...... a: ee) 
16| 110] 130] 160| 180| 200| 220| 230] 240|...... 9.2! 117 
17| 130| 160] 180| 210| 230| 260) 280| 290| 310} 9.4; 142 
1g | 160| 180} 210| 240] 270| 300| 320| 350| 370| 9.6| 136 
19| 180} 210} 250| 280| 310| 350) 380| 410) 430| 9.9! 135 
20| 210] 250; 280} 320| 360| 400, 440| 470| 500| 10.1 104 
21} 240) 280| 320| 370| 410| 460, 500| 540/ 580} 10.4 127 
22| 280| 310| 360| 410| 470| 520| 570| 620| 670| 10.6' 135 
ee acas) 350 | 410| 470| 520| 590| 640| 700| 760| 10.9] 103 
2 eee 390 | 450| 520| 590| 660| 720] 780| 850| 11.1] 105 
> (eee 430 | 500| 580) 650| 730] 800| 880| 950| 11.3| 85 
P26 |.) 470 | 550| 630) 720| 800| 890| 980 1,070; 11.6] 98 
Cy ee | are 610} 690| 790 880| 980 |1,080 1,190} 11.9) 83 
7 ERS eer | 660 760 | 860! 960 |1,080 11,190 1,310] 12.1) 63 
2 eee ee eras ae 820 |~ 930 |1,040 |1,170 |1,300 1,440} 12.4/| 51 
BU ites ate se priste 880 |1,000 {1,130 |1,270 |1, 420 1,570 | 12.7} 42 
28 ae ey More 940 |1,070 |1, 220 |1, 380 |1,550 1,720} 12.9| 21 
Bey et | 1,010 |1,150 |1,310 |1,490 1,680 |1,870| 13.2} 28 
oo) Seng eee patos ie 1, 230 |1, 410 |1,610 |1,820 2,020} 13.5| 22 
7/5) ects Segara peeesees Bec 11,310 |1,510 |1,740 |1,960 2,180 | 13.9} 22 
cere cael [ise setae 1, 390 |1, 620 [1,870 |2,110 2,330} 14.3) 17 
os eee eee |......]......{1, 470 |1, 720 |1, 990 |2, 260 |2,500] 147) 13 
5 pat aoe ere: fee coe pos aeeee 1,810 |2,120 |2,410 |2,660 | 15.2 6 | 
2 ae bee ses: ae 1,900 2,250 2,550 2,820] 15.8 | 
su) eee fee Eek at eee putea yes 2,390 |2,690 2,980 | 16.4 5 | 
TS eee fe te | pa 2,530 2,840 3,150} 17.0] 1 | 
| | | 1, 822 


a Measurements by T. S. Woolsey, jr., 1906. 

b Sealed to 8-inch top inside bark—straight and sound. Allow 3 to 15 per cent 
for defects. The so-called ‘‘black jack’”’ variety requires a further reduction of 
about 12 per cent, having a smaller volume than the older ‘‘yellow pine.’’ 


“a 


i a es 


¥ 
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TABLE 54.—Western Yellow Pine.« 
Volume in board feet—‘‘ Yellow Pine”—by the Scribner Rule, 
Coconino National Forest, Ariz. 
[Based on 16-foot logs.] 


| NUMBER OF 16-FOOT LOGS. 


Diameter 


VOLUME (BOARD FEET). 


| Inches. | Trees. 
| 13 50 BAe cee home ob. we ee ern ie 22 
| 14 60 100 140 Man Clea pinot eae Kee moe 47 
| 15 70 | 120 160 ASM» Sea Ree 5 Te, es 93 
| 16 80 | 140 180 BHD Ge Nene et 119 
| 17 100  ~=—- 160 210 7, a CRO De ORE OP % 142 
| 18 120 ; 190 240 310 | as ee Oe. 140 
19 140 | 220 270 350 re a eee ee 138 
20 160 250 310 400 rs | el See ae 108 

7; Sa, Dalai E 290 360 450 So cee 128 | 
7 rere > San 410 500 Gi pret oe | 136 
Tipe (go eae 380 460 560 Sd age see Bee 101 
ie i | 420 520 630 760i oS ee 108 
ar ah eae | 470 580 700 (Ree Cope nes Pg 86 
ete ka 530 1 4p 7 920 | 1,060 95 
ce See 580 | 710 860 1,010 1,150 | 85 
See 25 2 630 | 790 950 1, 100 1,250 | 65 

i 2 baa 2 een 870 1,040 1,200 | 1,360 | 54 
2 eRe saa eae 960 1, 130 1,300 | 1,470 | 43 
= es See ae | 1,050 1, 230 1,410 ; 1,590 25 
2d ee eters eee ee: 1,140 1, 340 1,530 eye) ed 28 
22h Sipe eee trees Oak Re | 1, 460 1,660 | 1,830 21 
2 i eee haters | 1,340 |. 1,580 | 1,780 | 1,960 21 
724 Seer ees ree aig 1,710 1,910 2, 090 14 
2 ie Fae as See eae ieee 1,830 | 2,040 2,220 12 
= fies EE es ae ee ee 1, 950 2,160 | 2,340 5 
2G Soe see Bere eee 2, 060 2, 280 2, 450 3 
i 2, Bsa eon pee ae ot Re 2, 160 2, 400 2, 560 3 
7S Se aes Sea pa a 2, 260 2,520 | 2,670 2 
| | | | 1,844 


a Measurements by T.S. Woolsey, jr., 1906. 

+ Trees scaled to 8-inch top inside bark—straight and sound. Allow 3 to 15 per 
cent for defects. The so-called ‘‘ black jack”’ variety requires a reduction of about 
12 per cent, having a smaller volume than the older “‘ yellow pine.”’ 
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Volumes for small trees may be increased considerably by closer 
utilization in the top, since in some localities 6-inch logs are now 
taken. . 

The Montana data were tabulated first separately, which showed 


no consistent variation from the California trees of the same diame- | 


ter and height. The Montana measurements were made in a mixed 
forest with western larch and Douglas fir. Some Montana yellow 
pine stands will probably require the use of the Arizona or Black 
Hills volume tables. 


TABLE 56.—Engelmann Spruce. 


Volume in board feet by the Scribner Rule,’ Colorado and Utah. 


HEIGHT OF TREE (FEET). 


nite a a eine re 

as 10 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | of top | Basis, 

mene NO ee ee 

VOLUME (BOARD FEET). 

Inches. | | Inches. | Trees. 
Bl et 20.1 BO ae ee een ee rac a ee ee 6.2| 8 
15) 25) SS50b BOd S70 b i eee ee ee ee ae 6.3} 19 

Tet 20/1" 30. 45-) 60) +R) |e eee eee = 19 
ie 2s) A Sh 0 Be). Bele eee 6.5| 35 
121 30) 50 65 |} 85) Tol) Saas ee ee 6.6| 45 
13) 40-|-' 60 | SOc. 100.) 480°) 160, oo lee ee 6.7| 44 
11501 70.) 95|. 120| 150:\ 185) 200 eee 6.8| 51 
15|60| 801110) 140| {70 | 210) 950 2-4.) eee 
is | 70| 95| 125) 160) 190| 240| 280| 340 |....--- 70} at | 
17|....| 110 | 140] 180| 220] 270! 320| 380|.....-. eee Gey: 
18 |....| 125| 160 | 200| 250| 300| 360| 430 |... 7.1| 55 
iG.) nen ee 130 | 225| 280| 330| 400] 470|....-.- 7.2; 45 
2S ea ee 205 | 250; 310| 360| 440] 520| 600] 7.2] 43 | 
13 ee oe 230 | 280| 340] 400] 480} 560) 650] 7.3) 41 
oF | eee eee 250| 310| 370] 440| 520] 610] 700) 7.4] 29 
22 ee ees eee 340| 400] 480| 560| 660| 760| 7.4] 21 


a Measurements by H. D. Foster, on the Gunnison, Leadville, Uncompahgre, 
and Uinta National Forests, 1907. 
b Stump height 1.5 to 3.0 feet. 
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TABLE 56.—Engelmann Spruce—Continued. 


Volume in board feet by the Scribner Rule, Colorado and Utah— 


Continued. 
HEIGHT OF TREE (FEET). | 
Diam- | 
er re | | ted 
neitt,.|40| 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | of top | Basis 
inside | 
high. aro a ae ee ene ES! 
VOLUME (BOARD FEET) : 
| | 
Inches. | | Inches. | Trees. 
tS Na es ay 370 | 430| 520] 600} 710) 820| 7.5| 21 
2p | Sige ea ale ae eee 470 | 560| 650|- 760] 9880 1.5 | 010 
2 eo (ee (See a tae 500} 600] 700] 820) 950) 7.6) 1 
ayo ere eae) eeege Beene 540| 640| 750] 870/1,010} 7.6| 6&5 
alc Cees Bea em 580 | 680} 800} 930/ 1,080] 7.6) 6 
ST (Gey os | Pier Se 620 | 730] 850} 990} 1,150| 7.7| 4 
2 2 eel Bees Dee ee 660 | 780| 900 | 1,050] 1,220] 7. 4 4 
25, Eee eae Snes (eee S20+1-: 960.| 4, 120:| 1,300). a4 xe 
TE See ag | ees ieee Rene 880} 1,020} 1,190/ 1,380] 7.8) 1 
5.) cos (a a cee Bede | 930 | 1,080 | 1,260 | 1,460] 7.8 |....... 
EE esa | ee 980 | 1,140 | 1,330) 1,540] 7.9) 1 
ee ope cee 1 ad een Ee 1,200 | 1,400 | 1,620 Ae ee: 
27 SS | oe (Teese eee eee een Oa 1,260 | 1,470 | 1,700 7.9 ee 
cr ORs oie | aap) ee artes Peet all nla oe 1,550 | 1; 780) | S80 ee 
[Slies See Peta eee Mier tape Es eee 1,630] 1,860) 8:0 oes 
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TABLE 57 Engelmann Spruce.2 


Volume in board feet by the Scribner Rule,b Colorado and Utah. 


[Based on merchantable length.] 


MERCHANTABLE LENGTH (FEET). 


coee | | el 
ieee 10 20 | 30 | 40 | 50 | 60 | 70 80 | 90 | 100 | of top | Basis. 
high. |— ! = 
VOLUME (BOARD FEET). 
| Inches. Inches. | Trees. 
Bile ete OOL aa be BU ote ce lee peace ae Sees 6.2 8 
| Silo 13950 Coa s hal Fa lec sole a ee ee eee 635 49 
| fos s0 |< 250 | 65 Se |ct ees 6.4] 19 
| AO S51 5) 5 100s 180-4} ee eee eee 6.5 | 35 
| 1995 fd 651 85 |. 195 1150 | 185 4 oe ae 6.6] 45 
| S85 S| 275 fb 100130.) 170) BIG sees es a 6.7| 44 
14:1°45:| -70-| 90:| 185.) 450° 11904) 995.1 -980e[-c2 2 6.8] 51 
15 |....| 80 | 100 | 130 | 170 | 210 | 255 | 310] 360|...... 6.9 | -37 
i6 |....| 90 | 115 | 145 | 185 | 235 | 285 | 340] 390)| 450 7.0} ol 
pa eg ey 130 | 165 | 210 | 260 | 310} 370! 420) 490 7 oe 
Hog kee! Meee 145 | 180 | 225 | 280 | 340} 400} 460} 530 R, ho2 85 
ih A eg eg 160 | 200 | 250 | 300 | 360 430| 490| 570 72) as 
By Reo Segal tices ates 275 | 330 | 400 | 460| 530] 610 72 ae 
Silene eet Nt Gy 300 | 360 | 430 500) 580| 660 731 a 
eA (iG ae Bad oe 330 | 400 | 470 | 540} 630] 720 [At 
= i eae alee fpr de 360 | 430 | 510; 590 | 680} 790 Ve gess 
rf eo Oakes lek Ao se 390 | 470 | 560 | 650 | 7591 860 ya eR | 
Seer alee ely 8 eae 440 | 520 | 610} 710| 820] 940 75a 16 
FS a eg inne Wa 470 | 560 | 670 | 780 900 |1,030 7.64% 318 
SFIS tare ie nied Rates 530 | 630 | 730 | 860! 980 [1,120 7.6 5 
| Sy a Sarees Pane 590 | 690 | 810 | 930 1,070 |1,210| 7.6| 6 
| Ao) GS bead Met ree ei ease 750 | 880 |1,020 |1,160 |1,310 rae 4 
Spgs el eee | A aeslal es 810 | 950 |1,100 |1,260 |1, 420 7.7 4 
ie age [np ceo eae) Perper rms s Nome as epee oo ce Se OT 7.8 3 


a Measurements same as preceding. 
> Height of stump, 1.5 to 3. 
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GROWTH TABLES. 


Little information has been made available for the general public 
on the question of tree growth. The space here allows only a few 
summary tables. | 

The same species of tree may vary in growth considerably in 
different situations and under different conditions, and therefore 
the figures given are not accurate for more than one locality or set 
of conditions. However, the data given were selected to show fair 
conditions where a selection was possible. ‘‘Second growth” 
frequently shows increased growth, since in a virgin forest trees 
sometimes are shaded too much when small. Thedata are sufficient 
to point out the rapid-growing species and give an approximate 
idea of the rate of growth. 
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APPENDIX. 


. TABLE 63.—Approximate Time Required to 


Species. 


Northern forests. 


Biren; Paper... - - Pee al ace 
Reet VCUGW 65.252: - 2-25. 
[5 UETTT 8 ot ile pe aoe eeae ae eee 
Page SWAP Coo 550 sss = 
AO ee 
LETTER 2) NS es, ee 
eee wpe. ee 


STEDLE ES 27 ea ae ee eee ere 
AE eke os 3 Se 


Central hardwood forests. 


LESS RU ie ale ee 
Hickory (mockernut) >...... 
te ek ee a 
DD Ne ee ee 


erate a ere ce. 
Papa, -Veuow 22 2 2 | 


Panis syevow 2 2.2.22 | 


Farm timber plantations. 


ies Se a. 4 = 


Larch, European’........... 
Manis SAWEr 8 2 22 ie 
Waitress, black 02... 22205. 


a issn soe 


Wood Crops. 


ea tae 
£2 2938 
sO |qU o'h 
 ) ae gee 
Locality. 3 ro Se 
> >a eo 
| < i 
Years | Years 
oe 30; 40 
(iC etl ieee ae | 80 
Lu De ei a igs ee Peete 30 | 
igs St Peed epeteiopes 85 
Mich eee 100 
Miehne= be. *o... 90 | 
Minn.... 30 45 
Wasa = = ay 40 | 
A Ye: 32 40 | 
Ne Ye ope eee 85 
Minn... ep het ee 
Males: 20| . 25 
| Miss... 50 65 
6 ee 25 35 
a ee 25 30 
icy 35 | 45 
jig hie a ey eee 45 
vir. for. 
Va., 2d 20 25 
| growth 
Pe i ae 
pikes Seer 
1s OS ae! ee 25 
| Tie toe Ce ane 
Webr 42 hoo. + 18 
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Produce Different 


inches (ties). 
Average diameter, 14 
inches (poles and 
Average diameter, 18 
inches (saw timber). 


Average diameter, 11 


4 
Years.| Years.| Years 
6). eee 
LOG le ae 200 
Re any pant Ah 180 
1307 
rece lig tee 200 
55 | 75 100 
Lg Sie cela SP | 90 

| 
150 |... a 
40 55 | 85 
5.5. Phe ee 135 
Bey Piss eee 130 
ise Sew ee | 100 
80 | a Aeaies | 160 
2 ee fate 


ere ee ee eliece ee sees cee ee ee8 


jeer ete cer ele ere eee ee esses eze 


a Species tolerant of shade which should show better results in second growth. 
b Species growing under favorable conditions when measured. | 


38850°— Bull. 36—10——13 


, 
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TABLE 63.—Approximate Time Required to Produce Different 
Wood Crops—Continued. 


Species. Locality. 
Southern forests. 
SHS WEEE 2s oe OL: Lorre oe 
Cedar, eastern red......-.... | AL So 
COMOMWOOU 2 os. ole Miss. ..- - 
Cypress mre at gp ONE eS M@scero: 
Ci oneel tere 8 ee Se NS a Die sea 
ine tabidily. 6 ees 
Pine loneleal .--. 2.2... --.-- S.C 2 3 
ae SERUM i.) eee 
ine Shorneat 2 esc. 2k 3 ees 
Rocky M ountain forests. 
Pine GUEIAS: fo) es 'Southern 
Idaho. 

Pine, lodgepole....... peecee _ Mont 

Pine, western yellow.......- Arie oe 

Pacific coast forests. 

re PoOwUslaS. 2 oo | Wash 

[TEE Ad 1517S a WB o> | Eetestiew 
Hemlock, western......-..-- Wash 

PMO SHGAE fe 27 e S oS Gak sug>: 
Pine, western yellow......-- Cali. 3 
13125 1675 3 a a eo ae ee Cabos. 


diameter, 
6 inches (posts). 


Average 


Average diameter, 8 


inches (handle, ex- 
tract, pulp, spool,or 
fuel wood, props). 


Years. 


YIELD TABLES. 


Dense, even-aged stands of forest trees of different ages have been 
accurately measured for a number of species and the resulting 
yields tabulated. These tables show yields exceeding those of 


average wild forests, but show what is possible when the forest is_ 


Average diameter, 11 
inches (ties). 


(poles and 


inches 


Average diameter, 14 
piles). 


Average diameter, 18 
inches (saw timber). 


properly handled. They represent the beginning of American 
yield tables, which will be of the greatest value as a guide in forest 
management in the selection of species or in estimating the returns 


from planting. 


aed 


~ 
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Tape 64.—Birch, Paper—Yield Per Acre—Pure (100 Per Cent) 
Birch Stands. 


PENOBSCOT, PISCATAQUIS, SOMERSET, AND FRANKLIN 
COUNTIES, ME. 


[Data gathered by R. L. Marston for Paper Birch Study, 1903-1907.] 


| | Quality I. | Quality II. 
= n .' tH [ ny 
i ae = mite 
) Sa eer ® Cay (bp 
E geS| ag. feu 
oot ri = OO eam - oD oO 
Age. | 320 = 28h | mak | a Bee 
Bet ee lone LS pee . | gas 
_ on) ~ @ ~~ 
= od aes a |Se8\ na | Ss) a pees 
Se hos es ese | Peel ee: | ota lees 
= 3 3 =ah| 2 5 3 =e% 
> S = 23a > > So 23a 
< <q - > <q < a > 
| 
| Years. | Inches. | Feet. | Cu.ft. | Per ct. | Inches.| Feet.| Cu.ft. | Per ct 
15 23 24 710 0 
20 3.4 231 1,026 4 
25 4.5 41 | 1,340 27 
30 5.6 48; 1,700 46 
35 6.4 54| 2,090 63 
40 12 58 | 2,520 75 
45 7.8 62 | 2,950 85 
50| 8.4 65 | 3,340 91 
55} 8.8 68 | 3,660 96 
60 9.2 70 | 3,940 98 
65} 9.6 72 | 4,190 100 
Oro: 40:0 74| 4,450 100 


NotTe.—These sample plots were taken in unmanaged stands. All plots witha 
density less than 50 per cent were discarded. All plots containing less than 40 per 
cent birch were discarded and the remainder reduced to 100 per cent birch by 
dividing the actual birch yield by the percentages of the total basal area formed by 
the birch. Hence the table applies only to pure birch stands of average density 
(quality I, 83 per cent and quality II1,75 percent). For the yield of a mixed stand, 
containing, for example, 60 per cent of birch, a corresponding reduction would be 
made in the yield. The number of trees per acre was exceedingly irregular and 
was therefore excluded from the table. 

The volume given is total stem volume, though the lowest measurement taken 
in the sample trees was at 4.5 feet, and this disregard for butt swelling makes the 
yield conservative. 

Based on 20 quality I and 26 quality II, sample plots. 
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TABLE 65.—Pine, Loblolly—Yield Per Acre.2 


MARYLAND. 


[Data gathered by W. D. Sterrett for Loblolly Pine Study, 1907.] 


Age. 


Years. 


NotTe.—This table is based on sample plots of limited area. 
could hardly be counted on for such a uniformly dense stand unless openings were 
On the other 


Trees per acre. 


1,040 
750 
590 
400 
310 
250 


1, 840 
1, 420 
1,000 
700 
500 
370 


Aver- 
age 
diam- 
eter of 
domi- 
nant 
trees. 


Inches. 


3.6 
4.9 
6.1 
(i 
8.1 
8.9 


QUALITY I. 
Aver- Yield. 
age 
height 
of 
domi- 
nant Box 
trees Total. boards.0 
Feet, >| Cu.ft<\|) Ba ft. 
a2 | 2.00) |-23-400 
43 | 3,000, 9,000 
52 | 3,650 | 15, 400 
59 | 4,200 | 18,900 
65 | 4,500 | 21,800 
70 | 4,750 | 24,100 
QUALITY II. 
28 1,550 | 1,400 
35 1° 12,4005) 3-600 
4] 2,400). -¥, 400 
47 | 3,100 | 11,300 
52 | 3,300 | 14,000 
57 || 3,000 a5. 800 


| 


Percentage of total 
yield in diameter 


classes. 

1to5|6to9 
inches. inches. 
Pr. ct) Pict: 
65 34 

32 53 

13 59 

4 56 

1 7 

: ae 34 

| 

78 22 

60 40 

39 51 

23 57 

11 58 

9) 50 


carefully planted up and the forest kept under scientific control. 


hand, the natural stands contained about 10 per cent of other species, which are 


left out of the total as a factor of safety. 


The yields were approximated by means of white-pine volume tables, and 10 per. 
cent was deducted from the yield in box boards against a possible variation between 


the volumes of bark in the two species and as a further factor of safety. 
This table is based on 48 quality I and 23 quality II, sample plots. 
a Approximate yield in pure, unmanaged, fully stocked stands on old fields. 


b Round or ‘‘waney’”’ edged boards—saw cut. Square-edged material would 


show a smaller yield. 


| inches 
| and 
| over. 


Py Ck: 
1, 
15 
28 
40 
52 
66 


Extended areas 
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TABLE 6$.—Pine, Loblolly—Yield Per Acre—All Types Com- 
bined. 


EASTERN TEXAS. 
[Data gathered by R. Zon for Loblolly Pine Study, 1903-4.] 


| With; Annual average 
| Age Total. Within each decade.) +4157 each decade. 
Years Cubic ft. Poa Cubic ft. | Boardft.2| Cubic ft. | Board ft.a 
Gris ae D. Lee Le oi ee 1 we 5455 ed ee a aa 165, hee oe ee 
ace 5 se Ly 2, 600 6, 500 OME hehe Sa. ee OR OS eae 
<i es 3,200] 7,450 600 950 60 95 
| 1) cee 3, 700 9, 300 500 1, 850 50. 185 
Dee ae 4,150 11, 900 450 2, 600 45 260 
SES eae aee | 4,600 14, 500 450 2, 600 45 260 
Oe eo: Lupa 5, 000 17,100 400 2, 600 40 260 
a Herring log rule. 
TABLE 67.—Pine, Scrub—Yield Per Acre. 
MONTGOMERY COUNTY, MD. 
[Data gathered by W. D. Sterrett for Scrub Pine Study, 1905.] 
: Peeled 
Number| Total Fire- . 
Age. | pulp Basis. 
of trees. stem. wood. ae 
Years Cubic ft. | Cords. Cords 
5 ea i 2,510 1, 280 TOS ee So Meas 
2 ES Ree a 1,470 2,010 Gal) 1 Wy aR a es Ai 
ED eee eee 885 2,510 Pots Bl a ec '|39 sample plots 
ies Se eS 625 2,990 29.9 26. 0 + to 1 acre 
i eae nls 490 3, 450 34. 5 30. 0 each. 
ilar Bea: 420 3, 900 39. 0 33. 9 
/ 15 Ve sentir ae 380 4, 290 42.9 27. 8 
ls a5. Sat te 370 4, 650 46. 5 40. 4 
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TABLE 68.—Pine, White—Yield Per Acre. 


SOUTHERN NEW HAMPSHIRE. 
[Data gathered by L. Margolin for Graded Mill Tallies, 1906.] 


Number 
of trees. 


2, 430 
1, 840 
1, 250 
870 
640 
510 
430 
380 
340 
310 
280 
260 
240 
220 


2, 430 

1,840 

1,250 | 
870 
640 | 
510 | 
430 | 
380 
340 
310 
280 
260 
240 - 
220 


Basal 
area. 


QUALITY If. 


Mean 


190 33 
215 | 41 
230 | 48 
238 | 56 
243 | 64 
246 | 70 
249 | 75 
252 | 80 
255 84 
258 87 
261 | 90 
263 93 
266 95 
268 97 


QUALITY II. 


163 31 
183 38 | 
195 45 
212 52 
221 59 
228 65 
233 71 
236 76 
238 80 
241 84 
244 87 | 
247 89 
250 91. 


253 93 | 


| height. 


Volume. 


| 


Square ft. Feet. | Cubicft. 


3, 100 
4, 367 
5, 850 
7,033 
8, 000 
8, 767 
9,475 

10, 100 

10, 633 

11, 100 

11, 567 

12, 000 

12, 383 

12, 767 


2,700 
3,700 
4,850 
5, 800 
6, 600 
7,300 
7,925 
8, 500 
9, 000 
9, 450 
9,900 
10,300 
10, 650 
11,000 


Current 
annualin- 
crement. 


Cubic ft. 
124 
253 
296 
236 
193 
153 
141 
125 
106 

93 
93 
86 
76 
76 


Mean an- 
nual in- 
crement. 


Cubic ft. 
124 
145 
167 
176 
177 
175 
£72 
168 
164 
158 
154 
150 
146 
142 


108 
123 
139 
145 
147 
146 
144 
142 
138 
135 
132 
129 
125 
122 
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TABLE 68.—Pine, White—Yield Per Acre—Continued. 
SOUTHERN NEW HAMPSHIRE—Continued. 
[Data gathered by L. Margolin for Graded Mill Tallies, 1906.] 


QUALITY III. 


of trees. area. height. ee 
Years. Squareft.| Feet. Cubicft. | Cubicft.| Cubicft. | 
Lf ae 2,430 150 Flea aan tee ie a 92 
=| Aye 1, 840 165 35 | 3,033 146 101 
= 5 jae Oe 1, 250 176 42| 3,850 163 110 
ae a 870 185 48 | 4,567 143 114 | 
eget oS: 640 191 54-45, 200 126 116 | 
mB SHES 510 197 60 5, 833 126 bit Crate pak 
EF their rot ee 430 201 66 6,375 108 116 | 
le ee 380 205 71 6,900 105 115 | 
pee 340 208 75 7,367 93 113 
4 gas Danae 310 211 79 7817 90 112 
eg ae OS 280 213 83 8, 233 83 110 
ie ee > 260 | 216 85 8, 600 73 107 
ae 240 | 218 | 88 8,917 63 105 
eae oe ae | 220 | 221 89 9, 233 63 103 
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TABLE 69.—Pine, White (Second Growth)—Yield Per Acre. 


SOUTHERN NEW HAMPSHIRE. 
[Data gathered by L. Margolin for Graded Mill Tallies, 1906.] 


Age. 


we e2rerce ete eer 2222222222222 2222222222222 


NotE.—Volume in board feet is round-edged box board material. 


Board feet. 
4, 600 
8, 400 

15, 100 
24, 950 
33, 550 
40, 750 
47, 450 
, 52, 350 
57, 300 
61, 850 
65, 900 
69, 750 


73,300 | 


76, 700 
80, 050 


Volume. 


Board feet. 
3,150 
5, 900 

10, 800 
18, 050 
25, 000 
31, 450 
37, 800 
42, 550 
47, 400 
51, 850 
55, 800 
59, 500 
62, 850 
66, 000 
69, 000 


Quality I. | Quality II. |Quality ITI. 


Board feet. 


1, 700 
3,450 
6, 550 

11, 200 

16, 450 

22, 150 

27, 650 

32, 750 

37, 500 

41, 850 

45,700 

49, 250 

52, 400 

55, 300 

57,950 
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TABLE 70.—Pine, White—Yield Per Acre—Of Thinnings. 


SOUTHERN NEW HAMPSHIRE. 


[Data gathered by L. Margolin for Graded Mill Tallies, 1906.] 


Quality I. 

aoe 

under 
Pee on tal thinning |°/D¢fes 
per acre. aaa 

breast- 

high. 

Cubic | Board | Cubic 

BOPSE |: efCCL. feet. feet. 
25 | 1,350 | 2,000 830 
30 1,730 | 4,500 ! 660 
35 | 1,980} 6,800 480 
40 | 2,120 | 8,700 270 
45 | 2,240 | 10,100 60 
BO de, 280 1o8l 200 4. Zoe 2 
Aare! i200. soe. 
EU ee A216 Ne bys ea 


fart O50. EL 1007s 22. 
SOnioat (oO =O, 0005) = ae 
Ms: SE ee ge ee 2 SS es at 
90 


Quality II. 
Trees 
under 
Total thinning panes 
| per acre. Aeon 

breast- 

high. 
Cubic | Board | Cubic 
feet. feet. feet. 
900 750 750 
1,380.3. 3,300 600 
1,680 | 5,600 450 
1,900 | 7,500 300 
2,040 |. 8,900 150 


1,630 | 9,500 


1,300 | 8,000 
860 | 5,000 
200 | 1,200 


| 


Quality III. 
Trees 
_under 
Total thinning |? 2ches 
per acre. aTeiee 
breast- 
high. 
Cubic | Board| Cubic 
jigae feet. feet. 
GOOs eo | 600 
1,090 | 2,200 | 500 
1,440 | 4,300 400 
1,640 | 5,800 300 
1,750 | 6,900 200 
1,800 | 7,600 80 


NotEe.— Volume in board feet is round-edged box board material. 


s 
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TABLE 71.—Poplar, Yellow—Yield Per Acre. 


FAIRFAX COUNTY, VA. 


[Data gathered by W. W. Ashe for Second Growth Yellow Poplar Study, 1907.] 


{ 


Age. 


Years. 


10 
15 
20 
25 
30 
35 
40 
45 
50 


| Number of trees per acre, 
Qualities I and II.a 


ol 
Yield, Quality I. 


| 
Under5” ‘ond. | Total 
| over. 
930 20 950 
640 160 800 
310 250 060 
100 285 385 
65 290 300 
oo 275 330 
a5) 259 810 
45 235 280 
35 210 245 


Trees 7 
Frees 5 | inches and 
inches over (Scrib- 
and over. ner). 


Yield, Quality IT. 


l 
Trees 7 
inches and 
over (Scrib- 
ner). 


Trees 5 
inches 
and over. 


Cubic feet.| Board feet. | Cubic feet.;| Board feet. 


D>. By eel Reape tage aie 
1,000 000 
2, 450 3, 000 
3, 425 8, 475 
4,050 11, 750 
4, 500 13, 750 
4,875 15, 325 
5,175 16, 825 
5, 450 18, 300 


va cama DE 
1, 250 1, 350 
2, 065 3, 250 
2,750 5, 800 
3, 250 8, 000 
3, 625 9, 650 
3, 900 10, 900 
4,100 11, 900 


_ a Noregular difference could be seen in number of trees per acre between Qualities 


T and II. 


ee 
3 
a 
| — 
nrPrwnrooaonroaurnrk wnred 


— feet 
1D 


Se oan Ow ne Om tes, |G 
mm =e CO Oo CO 


Diam- 
eter. 


Inches. 


25 
26 


27 
28 
29 
30 


31 


a Sp SSS SS 
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MISCELLANEOUS TABLES. 


TABLE 72.—Area of Circles in Square Feet. 


TENTHS OF INCHES. 


203 


0.8 0.9 


0.0 | 0.1.| 0.2 | 0.3 | 0.4 | 0.5 | 0.6 | 0.7 
AREA—SQUARE FEET. 
| | | | 
0.006 | 0.007 | 0.008 | 0.009 | 0.011 | 0.012 0.014 | 0.016 0.018 | 0.020 
022 | .024] .026/ .029|..031| .034| .037| .040! .043| .046 
049 | .052| .056| .059| .063| .067|) .071| .075 .079| .083 
hose 0082 | 006 | 108 | 2106 | .1n | 115] 428 |) 16 Pee 
mse) cde) iar 215s | | eb | 1711) 77 | Re ee 
196 | .203| .210] ,.216| .223] .230| .238| .245| .252| .260 
.267| .275| .283| .291|-.299| .307| .315]-.323| .332| .340 
.349| .358! .367| .376| .385! .394| .403! .413| .422| .432 
442 | .452 |. 462 72) .482) .492) .503| .513|) .524 | 885 
.545| .556 |. .568| .579| .500| .601) .613| .625| .636| .648 
660 | .672| .684| .697| .709| .721| .734| .747| .760| .772 
.785| .799| .812| .825| .839] .852| .866| .880| .894| .908 
.922|} .936| .950| .965| .979) .994 | 1.009 | 1.024 | 1.039 | 1.054 
1.069 | 1.084 | 1.100 | 1.115 | 1.131 | 1.147 | 1.163:| 1.179 | 1.195 | 1.211 
1.227 | 1.244 | 1.260 | 1.277 | 1.294 | 1.310 | 1.327 | 1.344 | 1.362 | 1.379 
1.396 | 1.414 | 1.431 | 1.449 | 1.467 | 1.485 | 1.503 | 1.521 | 1.539 | 1.558 
1.576 | 1.595 | 1.614 | 1.632 | 1.651 | 1.670 | 1.689 | 1.709 | 1.728 | 1.748 
1.767 | 1.787 | 1.807 | 1-827 | 1.847 | 1.867 | 1.887 | 1.907 | 1.928 | 1.948. 
1.969 | 1.990 | 2.011 | 2.032 | 2.053 2.074 | 2.095 | 2.117 | 2.138 | 2.160 
2.181 | 2.204 | 2.226 | 2.248 | 2.270 | 2.292 | 2.315 | 2.337 | 2.360 | 2.383 
2.405 | 2.428 | 2.451 | 2.475 | 2.498 | 2.521 | 2.545 | 2.568 | 2.592 | 2.616 
2.640 | 2.664 | 2.688 | 2.712 | 2.737 | 2.761 | 2.786 | 2.810 | 2.835 | 2.860 
2.885 | 2.910 | 2.936 | 2.961 ae 3.012 | 3.038 | 3.064 | 3.089 | 3.115 
3.142 | 3.168 | 3.194 | 3.221 | 3.247 | 3.275 | 3.301 3.328 3.355 | 3.382 
Area. rg Area. a | Area poe Area. | Diam-| Area. 
Sq. ft. \| Inches... Sq.ft. |\Inches.| Sq. ft. ||Inches.| Sq. ft. \\Inches.| Sq. ft. 
3.41 27 46. 5501 39-1 8.30 46 | 11.54 58 | 15.32 
3.69 33| 5.94]| 40] 8.73|| 47| 12.05 54 15.90 
3.98 34| 6.30 AL | Qh 4%: ||. 0 48. |. 12. 57 55 16.50 
4.28 35| 6.68 49) 9.62 |! 49 | 13.10 56 | 17.10 
4.59 || 36] 7.07 43| 10.08 || 50| 13.64]! 57| 17.72 
4.91 || 37| 7.47] 44] 10.56]) 51] 14.19]/. 58| 18.35 
5.24 a8 1. 2.88 | 45} 11.04 | 52 | 14.75 59 18.99 


THE WOODSMAN’S HANDBOOK. 


204 


b9 | +19 | s89 |} 99 | p€G | 909 | SF | SP | saP OF | +28 | svS | cE | 6G | 9921 FO | eIS | s8L | OL | 60 | sOL | 8 
09 | 92G¢ | GG | 929 | OS | oLF | GF | och | OF | ol GE | 938 | VUE | 926 | GS | 926 OG | 9Z1 | ST | 9dL | OT | of 
OG | g6¢ | -1¢ | GP | sob | +FP | Ch | s6E | 28 | SS | sce | 08 | SS) eS | +EG | 1d | s8l | -9L 4 PT | sil | #6 Mh, 
ZG |oi6F | slv | oSh | s&h | 2IP | 6E | 0198 | sPE | 9ZS | 4OE | 28S | YS | o1€S | sIS | v6 | ZL | GL | EL | o1OT | 88 99 
SP OV | FP | GP | OP So 9s re | 6S™) 0 8C 1 9G Vo Go| Yet St QT VI | GL OL | 8 9 
DP. | ech | ~OP | o8E | 80% lorkP& | EES | zIE | +62 | 92% | 8SS | o1€% | co | 20S | +ST | o9L | shL | oict | IL | c6 | +L 99 
Ovaesemsos | GE: 1780 | lf | OF | 48c 1892 | Se | FEC 1) 81d | 06 | St | 890] ST |} EL | elt) OL] 28 a9 ¢ 
9€ | ov fe) Ollie O€ | 986 | Lo | 990] PS | 96% IZ | 961 | SL | o9T CT | 9&1 GIL | 901 | 6 ol 9 oF 
Colenesepoo | SG | 800 | o.| Po | eoo.| plo | Oc | 861°) 4Z1 | OT | eh | x81 | CL | sOL | +6 8 a) | 9 14 
(PmeteCmoLaelisdm | So | 666 |0co | €lo | OG |) 6ST |, e214) 9904) SI | 66h | 9c.) elt O68 ee 29 ¢ 6S 
BanntoG ecm lore | reo | coo | 1G lool! esl | o2t | 991 | ol) PL |ork | slt | oOL | 56 rae) Mi 01S 8P 96 
9¢ | hs | 0182 | eco | slo | 20d | 961 | sST | +20 | e9T | 2S | iT | SL | wil | oT | 66 88 LL 99 oG a ef 
0G €¢ Gor ka), 0G 61 | st AE ASE I MGI ial SL leah i OL | 6 8 L ) g V € 
COMO G eso eyse. 20 | ool |-2G0 | shl | 68 |\orh mill |) il |W | 26 e8 rl, c9 9G LV gf 6G 
Qgiecor | est | o2b | sol joist | SL | 2hL | eT | ool | sll | or0L | Of |\-26 ie} gL 39 og g oV rE 96 
SI | sZT | 991 | 6ST CT sel Mosk |etGle) Gh | ebb |) GOL 66 6 eS gL 69 9 eG 9V 68 € &G 
CieieeSt | svt | FE | ¥SL | scl GI | #1T | 801 OT | +6 88 8 rl 39 9 rG 8h i ke 8G G 
iieca LOL eG stl |=nkb | S00 9 116 r6 68 é LL Ye, 9 «| oS eG 8P 4 9% 11G x6 61 
Gle| OLL IT | 901 OT | 96 6 98 8 gl I 99 9 9G g oP i 9& § 96 G 91 
OL | 26 26 68 rS 1ae4 gl We 39 69 o1S 6G g LV av 6% bE 1G 9G 1G si eI 
8 aL rh Ms 39 $9 9 34 rG ¢ 8P bP i af rs € 3G ¥G G 81 rL 1 
(LON GUVOd) SENALNOO 
be| SG | GB | Te | OG | GE | SE | LT | OF | SE! PE €T | Gr} Tf | OL S 8 L 9 g a £ 


“SUYLOM LT 
pus j90q PIvOg UI USATH SUIPIM, PUL SUIsUeT JUAIZIG JO Splveog YOUI-[ Jo s}ua}U0D—'S/ ATAVY, 


(SHHOND GUVOED AO HLGIM 
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In Table 73 the fractions are given in twelfths (small figures), 
making adding easier. Thus the following l-inch lumber would 
be added: 


Size. Contents. 


Pe TE pe 
127 x 107—10 
12’ x 1616 
14? x 13"= 152 
16’ x 20'’= 268 


Total= 7223 or 732 board feet. 


If it were 3-inch lumber the total would be multiplied by 3, ora 
total of 221 board feet. 


TABLE 74.—Compound Interest, or the Amount of 1 Dollar for 
Different Periods at Different Rates. 


Period. | 2 percent. | 3 percent. | 4percent. | 5percent. | 6 percent. 
Years. 

1 1.0200 1. 0300 1.0400 1.0500 1. 0600 
2 1.0404 1. 0609 1.0816 1.1025 1.1236 
3 1.0612 | 1.0927 1.1249 1.1576 1.1910 
4 1. 0824 1.1255 1. 1699 1.2155 1. 2625 
5 1.1041 1. 1593 1.2167 1.2763 1. 3382 
6 1.1262 1.1941 1. 6253 1.3401 1.4185 
L 1. 1487 1.2299 1.3159 1.4071 1. 5036 
8 1a 07 Nga 1. 2668 1. 3686 1.4775 1. 5938 
9 1.1951 1.3048 1. 4233 1. 5513 1. 6895 
10 1. 2190 1. 3439 1. 4802 1. 6289 1.7908 
it 1. 2434 1.3842 1. 5395 1.7103 1. 8983 
12 1.2682 1.4258 1. 6010 1.7959 2. 0122 
13 1. 2936 1.4685 1. 6651 1. 8856 2. 1329 
14 1.3195 1.5126 1.7315 1.9799 2. 2609 
15 1. 3459 1. 5580 1. 8009 2. 0789 2.3966 
16 1.3728 1. 6047 1. 8730 2.1829 2. 5404 
17 1.4002 | 1. 6528 1.9479 2. 2920 2. 6928 
18 1.4282 | 1.7024 2. 0258 2. 4066 2. 8543 
19 1. 4568 1.7535 2. 1068 2. 5270 3. 0256 
20 1. 4859 1. 8061 2.1911 2. 6533 3.2071 
21 1o515T 1.8603 | 2. 2788 2.7860 3. 3996 
22 1. 5460 1.9161 2. 3699 2. 9253 3. 6035 
23 1. 5769 1. 9736 2. 4647 3.0715 3. 8197 
24 1. 6084 2. 0328 2. 5633 3.2251 4. 0489 
2D 1. 6406 2. 0938 2. 6658 3. 3864 4.2919 
26 1. 6734 2. 1566 2.7725 3. 5557 4, 5494 
27 1.7069 2.2213 2. 8834 3. 7335 4. 8223 
28 1.7410 2. 2879 2. 9987 3. 9201 Ls by 
29 1.7758 2. 3566 3. 1187 4.1161 5. 4184 
30 1.8114 2.4273 3. 2434 4,3219 5. 7435 
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TasLe 74.—Compound Interest, or the Amount of 1 Dollar for 
Different Periods at Different Rates—Continued. 


Period. | 2 per cent. | 3 per cent. | 4 per cent. | 5 per cent. | 6 per cent. 


} _——_—_—_——q_ | ——— | | 


Years. : 
3l 1. 8476 2. 5001 Blake 4. 5380 6. 0881 
32 1. 8845 Powe 5 FEI 3 3. 5081 4.7649 6. 4534 
33 1. 9222 2. 6523 3. 6484 5. 0032 6. 8406 
34 1. 9607 2.7319 3. 7943 5. aoe. 7.2510 
| 35 1. 9999 2. 8139 3. 9461 5. 5160 7. 6861 
36 2. 0399 2. 8983 4.1039 5. 7918 8. 1473 
37 2. 0807 2. 9852 4. 2681 6. 0814 8. 6361 
38 2. 1223 3. 0748 4. 4388 6. 3855 9. 1543 
39 2. 1647 3. 1670 4. 6164 6. 7048 9.7035 
40 2. 2080 3. 2620 4.8010 7.0400 10. 2857 
41 2. 2522 3. 3599 4. 9931 7.3920 10. 9029 
42 2.2972 3. 4607 5. 1928 7.7616 11. 5570 
43 2. 3432 3. 5645 5. 4005 8. 1497 12. 2505 
44 2.3901 3.6715 5. 6165 8. 5572 12. 9855 
45 2.4379 3. 7816 5. 8412 8. 9850 13. 7646 
46 2. 4866 3. 8950 6. 0748 9. 4343 14. 5905 
47 2. 5363 4.0119 6.3178 9. 9060 15. 4659 
48 2. 5871 4, 1323 6. 5705 10. 4013 16. 3939 
49 2. 6388 4. 2562 6. 8333 10. 9213 17.3775 
50 2.6916 4, 3839 7. 1067 11. 4674 18. 4202 
55 2.9717 5. 0821 8. 6464 14. 6356 24. 6507 | 
60 3. 2810 5. 8916 10. 5196 18. 6792 32. 9883 
65 3. 6225 6. 8300 12. 7987 23. 8399 44,1458 
70 3.9995 7.9178 15. 5716 30. 4264 59. 0772 
75 4.4158 9.1789 18. 9453 38. 8327 79. 0587 
80 4. 8754 10. 6409 23. 0498 49. 5614 105. 7985 
85 5. 3828 Lao 28. 0436 63. 2544 141. 5827 
90 5. 9431 14. 3005 34. 1193 80. 7304 189. 4698 
95 6. 5617 16. 5782 41.5114 103. 035 253. 5538 
100 7. 2446 19. 2186 50. 5049 131: 501 339. 3125 
105 7.9987 22.2797 61. 4470 167. 833 454. 0770 
110 8. 8312 25. 8282 74. 7597 214. 202 607. 6591 
| 115 9.7503 29. 9420 90. 9566 273. 382 813. 1867 
| 120 10. 7652 34. 7110 110. 663 348.912  |1,088. 2280 
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TABLE 75.—Annuities, or the Amount of 1 Dollar Per Annum at 
the End of Different Periods at Different Interest Rates. 


Period. | 2 percent. | 3 percent. | 4 percent. | 5 percent. | 6 percent. | 
ears..." | 
I 1.0000 | 1.0000 1.0000 1.0000 1.0000 
2 2.0200 2.0300 2.0400 2.0500 2.0600 
3 3.0604 3.0909 3. 1216 3. 1525 3. 1836 
4 4.1216 4. 1836 4.2465 4.3101 | 4.3746 | 
5 5. 2040 5. 3091 5. 4163 | 5. 5256 | 5. 6371 
6 6. 3081 6. 4684 6. 6330 | 6.8019 | 6. 9753 
7 7.4343 7.6625 7. 8983 8.1420 | 8. 3938 
8 8. 5830 8. 8923 9.2142 9.5491 | 9.8975 
9 9.7546 10. 1591 10. 5828 11. 0266 | 11. 4913 | | 
10 10. 9497 11. 4639 12.0061 12.5779 | 13. 1808 
11 | 12. 1687 12. 8078 13. 4864 14. 2068 14.9716 
12 13. 4121 | 14. 1920 15. 0258 15.9171 | 16. 8699 
7 14. 6803 15. 6178 16. 6268 17.7130 | 18. 8821 
14 | 15. 9739 17. 0863 18. 2919 19. 5986 21.0151 
| 15 17. 2934 | 18. 5989 20. 0236 21.5786 | 23.2760 
16 18. 6393 20. 1569 21. 8245 23.6575 25. 6725 
17 20.0121 21.7616 23.6975 25. 8404 28.2129 
18 21. 4123 23. 4144 25. 6454 28.1324 30. 9057 
19 22.8406 | 25.1169 27.6712 © 30. 5390 33. 7600 
20 24.2974 26. 8704 29.7781 33. 0660 36. 7856 
21 25.7833 28. 6765 31. 9692 30.7193 39. 9927 | 
22 27.2990 30. 5368 34. 2480 38. 5052 43. 3923 
23 28. 8450 | 32. 4529 36. 6179 41. 4305 46.9958 | - 
24 30. 4219 | 34. 4265 39. 0826 44. 5020 50. 8156 
25 32.0303 36. 4593 41. 6459 47.7271 54. 8645 ) 
26 33. 6709 | 38. 5530 44.3117 51.1135 59. 1564 | 
27 35. 3443 | 40. 7096 47. 0842 54. 6691 63.7058 
28 37.0512 42.9309 49.9676 58. 4026 68. 5281 
29 38. 7922 | 45.2189 52. 9663 62. 3227 73. 6398 i 
30 40. 5681 | 47.5754 56. 0849 66. 4388 79. 0582 
31 42.3794 | 50.0027 | 59. 3283 70. 7608 84. 8017 
32 44.2270 52. 5028 62.7015 75.2988 | 90. 8898 
| 33 46.1116 55.0778 66. 2095 80. 0638 97.3432 
34 48. 0338 | 57.7302 69. 8579 85.0670 | 104.1838 
35 49.9945 © 60. 4621 73. 6522 90. 3203 111. 4348 
36 51. 9944 | 63. 2759 77. 5983 95. 8363 119. 1209 
37 54.0343 | 66. 1742 81.7022 101.6281 | 127.2681 
38 56. 1149 | 69. 1594 85. 9703 107.7095 135. 9042 
39 58. 2372 | 72.2342 90. 4091 114.0950 | 145. 0585 
40 60. 4020 | 75. 4013 95. 0255 120.7998 | 154.7620 
| 41 62.6100 | 78. 6633 99. 8265 127.8398 | 165.0477 
42 64. 8622 | 82. 0232 104. 8196 135. 2318 175. 9505 
| 43 67.1595 85. 4839 110. 9124 142. 9933 187.5076 
=- 69. 5027 89. 0484 115. 4129 151. 1430 199. 7580 
45 71. 8927 92.7199 121.0294 159. 7002 212.7435 
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TaBLE 75.—Annuities, or the Amount of 1 Dollar Per Annum at the | 
End of Different Periods at Different Interest Rates—Cont’d. | : 


Period. | 2 per cent. | 3 per cent. | 4 per cent. | 5 per cent. | 6 per cent. 
Years. 
46 74. 3306 96. 5015 126. 8706 168. 6852 226. 5081 
47 76. 8172 100. 3965 132. 9454 178. 1194 241. 0986 
48 79. 3535 104. 4084 139. 2632 188. 0254 256. 5645 
49 81. 9406 108. 5406 145. 8337 198. 4267 272. 9584 
50 84. 5794 112.7969 152. 6671 209. 3480 290. 3359 
55. 98. 5865 136. 072 191. 159 272. 7130 394. 1783 
60 114. 0520 163.053 237.991 393. 5840 533. 1383 
65 131. 1250 194. 333 294. 967 456. 7980 719. 0966 
70 149. 9780 230. 594 364. 290 588. 5290 967. 9533 
75 170. 7900 272. 630 448. 642 756. 6540 } 1, 300.9783 
80 193. 7720 321. 363 551.245 971.2290 | 1,746. 6416 
85 219. 1400 377. 857 676.090 | 1,245.0880 | 2,343. 0450 
90 247.1570 443. 349 827.983 | 1,594.6100 | 3,141. 1633 
y 95 278. 0850 519.273 | 1,012.785 | 2,040.7000 | 4, 209.2300 
| 3 100 312. 2320 607.288 | 1,237.622 | 2,610.0300 | 5, 638.5416 
| 105 349.9300 |} 709.323 | 1,511.175 | 3, 336.6600 | 7, 551.2833 
110 391. 5590 827.608 | 1,843.992 | 4, 264.0300 |10, 110.9850 
115 437. 5150 964.733 | 2,248,915 | 5, 447.6400 |13, 536. 4450 
120 488.2580 | 1,123.70 2,741.558 | 6,958. 2400 |18, 120. 4667 
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U.S. DEPARTMENT OF AGRICULTURE 
_ LIBRARY 


NOTICE TO BORROWERS 


Please return all books promptly after 
finishing your use of them, in order that 
they may be available for reference by 
other persons who need to use them. 


Please do not lend to others the books 
and periodicals charged to you. Return 
them to the Library to be charged to 
the persons who wish them. 


The mutilation, destruction, or theft 
of Library property is punishable by law. 
(20 Stat. 171, June 15, 1878.) 
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